REFINING e PETROCHEMICALS e NATURAL GASOLINE 


Petroleum 


JANUARY 


Refimer ~~ 


BE SAFE AND APPEALING 


More Color in Plant Will Pay Off 


...p. 120 
WATCH YOUR WAREHOUSE 


Keep Inventory Down, Profits Up 


«ree 
REDUCE COSTS 


Water Can Ease Turbine Cleaning 


5 5 ee 
COMPARE YOUR EXPENSES 


Survey Reveals Trends in Costs 


...p.174 
IMPROVE BUILDER RELATIONS 


Incentive Contracts Can Save Money 


...p. 187 
NEW SAFETY SERIES 


How to Protect Plants From Fires 


...p. 114 


SINGLE COPY PRICE 50 CENTS 


For a “Quick Look” at this issue, turn the page .. . 
BSCRIPTION PRICE $2 PER YEAR 





3 GRADES OF MOTOR FUEL... 


ee ONE, 


REGULAR 





VALVES 


2a WROTE CI. 


SUPER 
PREMIUM 





VALVES 


BLENDER 


REGULAR PREMIUM SUPER PREMIUM 


...BY BLENDING, NOT SPENDING! 


Are you committed to two premium motor fuels? 
Capitalize on current market demands for higher 
octanes to augment present regular and premium grades. 
Offer these super premium grades without costly 
additional tankage! 


How? Store only regular and super premium grades 

at your terminal .. . install a Proportioneers TC Blender 
(available immediately) . . . and be able to supply 
these and any intermediate grade simultaneously. The 
TC Blender provides accurate, flexible in-line blending 
directly from component storage to tank truck, tank 
car, or barge. 


Whatever the market octane demand, make your 
operation flexible enough to meet it! 








@) PROPORTIONEERS, INC. 
5 % Gy I N DU ST R I ES . S ics Proportioneers, Inc., 412 Harris Ave., 


Providence 1, Rhode Island. 


B-I-F sales engineers will gladly pro- 
vide you with complete data. Write 
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A Quick Look 


at This Maintenance Issue 


These handy digests permit checking 1 
those articles you want to read first. 


SPECIAL MAINTENANCE REPORT 


Color Can Revolutionize Your Plant . . . 

Does your plant look slightly drab and colorless? 
Here’s a way you can use “mass color” in your plant 
to increase safety, pride and morale. For complete 
details, turn to Page 120. 


New Ways to Reduce Painting Costs . . . 

Three requirements of a successful painting job 
are proper surface preparation, coating selection and 
application. By meeting these requirements you can 
at least double the life of most protective coatings, and 
thus reduce maintenance painting costs appreciably. 
For a plan that will enable you to cut the first cost of 
a coating job 10 to 30 percent, turn to Page 125. 


How to Organize Your Painting Program... 

Two key figures are the protective coating engi- 
neer and the paint foreman. Here’s how they can 
improve your painting program. For complete details, 
turn to Page 129. 


Does Inspection Increase Maintenance Costs? 
« « « This perennial question has aroused count- 
less opinions, but never a definite answer. Here is a 
definite answer . . . by a top expert in the field . . . an 
answer that may help you cut maintenance costs. Turn 


to Page 133. 


Maintenance Must Grow With Your Plant . . . 

Here’s how one plant combined the good points 
of a “zone” and a “centralized” maintenance system, 
and reduced labor costs while the plant continued to 
grow. Turn to Page 135. 


Are You Caught With Your Stock Up?.. . 

Heres’ a way to reduce costs and increase profits 
through inventory control and warehouse stock reduc- 
tions, Turn to Page 139. 


How Esso’s Mechanical Department Works 

- « « Here is how one refinery reorganized and 
made a smooth transition from the “craft” to the “field 
supervision” system. Turn to Page 143. 


Please Turn Page => 





A Quick Look at This Issue... 





Keep Inspection Records the Easy Way .. . 

Having trouble keeping inspection records? Here’s 
how a small refinery solved its problem with a mod- 
ern record keeping system. Turn to Page 147. 


Use Water to Clean Your Steam Turbines... 
Would you like to reduce the sandblasting and 
hand scraping required to clean steam turbines? Here’s 
how one company uses water to clean its turbines, thus 
saving many hours of maintenance time. Turn to 


Page 150. 


An Ounce of Preventive Maintenance .. . 
Proportioning pumps must receive care in instal- 
lation, and a preventive maintenance routine must be 
established, or the precision of this diminutive pump 
may be in jeopardy. For complete details, turn to 


Page 151. 


How to Select and Maintain Expansion Joints 
. » » If you are confused about all the types of 
expansion joints, here’s a method of selecting and 
maintaining the right one for the job. Turn to Page 155. 


How to Maintain Steam Traps . . . Simplify 
the problem by working out a definite plan of 
inspection through regular rotation of traps. For a 
detailed plan on steam trap maintenance, turn to 


Page 161. 
Centrifugal Pump Packings & Seals .. . 


The first article in this series deals with centrif- 
ugal pump packing boxes and glands. It tells how they 
function, what can go wrong and how to maintain 


them. Turn to Page 163. 


V-Belt Maintenance .. . Although V-belt drives 

characteristically require little care, knowledge of 
a few basic installation and maintenance procedures 
can increase service life and efficiency considerably. 
To see how these common sense rules compare with 
practices in your own plant, turn to Page 167. 


Integrate Your Major Revamps With a Turn- 

around ... Here’s a way to increase cat cracker 
capacity 50 percent in conjunction with its turnaround. 
For complete details, turn to Page 169. 


Ways to Improve Instrument Maintenance 

. « « Increased automation requires tremendous 
improvements in the instrumentation field. Your in- 
strument maintenance program must keep up and 
here’s a way to do it. Turn to Page 171. 


Maintenance Costs Drop. . . These results of 
an industry-wide cost survey show you for the 
first time what is being spent for maintenance as a 
percentage of replacement value. See how your opera- 
tion compares with these averages and trends. Turn to 


Page 174. 


New Ideas in Preventive Maintenance. . . 
LJ These ideas show how you can have fewer pro- 
duction delays . . . less costly repairs, and at the same 
time produce greater throughput and greater profit. 
For complete details, turn to Page 175. 


4 


A New Look at Paraffin Waxes . . . Their 

specifications are getting more rigid so it’s time 
to take another look at how composition affects wax 
properties. In this article, you’ll find how important 
the non-normal hydrocarbons are in determining these 
properties. Turn to Page 180. 


Incentive Contracts Do Save Money .. . 
Here are eight policies and four general steps to 
insure good contractor-owner relations. This form of 
incentive bidding insures good control of construction 
costs and better results from your construction dollar. 
These axioms can save you money. Turn to Page 187. 


Graph Makes Anchor Bolt Analysis Easy. . . 
The usual method for designing anchor bolts on 
tall, cylindrical towers is not adequate if the towers 
are eccentrically loaded. High wind loads or earth- 
quakes can cause failures which may be disastrous. You 
can be sure if you follow the method that starts on 


age 189, 


Here Are Ammonia Plant Design Tips . . . 

There are no well defined paths to follow in this 
extremely high pressure field. Nine important points 
to consider in the mechanical design of vessels, tubing, 
flange connections, compressors, valves, and liquid-air 
plants are discussed. Study this experience report be- 
fore you design. Turn to Page 193. 


s Automation Today (Part 7) ... Here is a 
continuation of the series of articles on auto- 
matic control. This part discusses sampling and points 
up some of the types and sources of inaccuracies 
which may exist for sampling components of the 
control loop. Keep up with the developments in auto- 
mation by turning to Page 199. 


How Oil Acts When It Burns (Part 1 of a 

Series) . . . This month PerroLeum REFINER 
is beginning a series of articles that promises to fill a 
long standing need in the refining industry. Starting 
with the basic fundamentals (definitions and crude 
characteristics), one of the nation’s top authorities in 
fire fighting and fire prevention will cover every aspect 
of this vitally important field. Future articles will in- 
clude new methods of preventing fires, new methods of 
extinguishment and control, safe handling and storage 
of jet fuels, safe storage of high vapor pressure prod- 
ucts, effective safety and fire prevention programs, to 
name a few. Clip this series, it will make an excellent 
fire protection manual for any refinery. Turn to Page 


114. 


Make Your Ideas Pay . . . You don’t have to 
be an Einstein to think creatively. You only have 
to apply a few simple psychological laws. For a 
thought-provoking discussion of the four basic steps to 
creative thinking, plus a plan designed to help you 
make profitable use of brainstorming sessions, turn to 


Page 264. 
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Specialized Oil Publications of 
THE GULF PUBLISHING COMPANY 
Box 2608, Houston (1), Texas 


PETROLEUM REFINER and The REFINERY CATALOG for the refining 
natural gasoline-petrochemical industry 


WORLD OIL (formerly The Oi! Weekly) and The COMPOSITE CATALOG 
for the drilling-producing industry 
PIPE LINE INDUSTRY and The PIPE LINE COMPOSITE CATALOG (first 


edition to be issued in July, 1957) for the oil and gas pipe line 
industry. 


Petroleum Refiner Is Indexed by Industrial Arts Index, Chem- 


ical Abstracts and by Engineering Index, Inc. Microfilm copies 
available through University Microfilms, Ann Arbor, Michigan. 
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Benefits, Too, for You 


IN CONNECTION with “National Advertising 
Week,” February 10-16, permit here a few pertinent 
facts about how you or that other fellow benefits day 
by day from “ads.” First, it saves the consumer time 
and trouble because ad readers know where to go for 
particular products, what the qualities of goods are, 
and whether the price is right, He learns much quicker 
about new or improved items, he doesn’t have to rely 
strictly on the advice of sales people nor upon his 
own testing. Then the business man—and this, of 
course includes the manufacturer—through advertis- 
ing cuts his selling cost and saves the time of his sales 
people, speeds his turnover, increases his sales. For 
all who work for a living advertising is a spark plug 
of their economy because it makes mass distribution 
possible and that in turn calls for mass production. 
Thus prosperity is generated. Readers from time to 
time tell us that they read PerroLeuM REFINER ads 
before its editorial section. And we quarrel not with 
them. In fact, provided they keep going and include 
the technical articles and the departments that in- 
terest them, we think they are a pretty wise group. 


Johnny-on-the-Spot 


PETROLEUM REFINER in this issue, commenc- 
ing on Page 117, is presenting its annual Maintenance 
Section. In fact, we call this our ““Maintenance Issue,” 
incidentally our fourth such special since 1954, This 
doesn’t mean that prior to 1954 we considered main- 
tenance “a poor relation of processing operations.” 
Heaven forbid! Since 1945 we have covered mainte- 
nance regularly. Our “How to Do It” department 
in those days was labeled “Maintenance.” Since 
February, 1951 when for a spell we gave such 
discussions a “Maintenance and Operation” tag, we 
have averaged publishing two maintenance articles 
per issue. So PR is no Johnny-Come-Lately in the 
matter of maintenance emphasis. For many years we 
have recognized that maintenance is the biggest single 
dollar consumer in processing plants and we've treated 
it as such. That’s the reason experienced maintenance 
men in growing numbers place their confidence in 
PR pages, the reason that men seeking the best in- 
formation regarding maintenance practices are in 
most cases regular REFINER readers. 


For Our Authors’ Eyes 


THE AUTHORS whose work you read from 
month to month in PETROLEUM REFINER aren't 
exactly neglected. But too often they are taken for 
granted, these men who pour into one small vial, 
a. two or three-page article, the results of years of 
study and research and experience, There’s nothing 
that cheers an editor’s heart more than a sound, well 
developed manuscript on a timely topic. So at a New 
Year’s beginning we want to whoop a big “thank 
you” in their direction and hope that 1957 and years 
to follow will be happy, productive ones for them all. 





You can do something about reducing the largest single 
refinery operating cost by calling in Graver! The savings 
are very real when you use the Graver Maintenance Plan 
for routine and/or peak maintenance manpower require- 
ments. Simple ‘‘key men” contracts or giant turnaround 
projects requiring hundreds of men in all crafts are han- 
dled expertly and efficiently. 

Graver crews cope daily with the construction and mainte- 
nance complexities of modern refinery operations and the 
competitive pressures for longer on-stream time. The ad- 
vantages of Graver’s nearly 100 years experience of serving 
the petroleum industry will be readily apparent. 

May we show you, without obligation, why a Graver 
Maintenance Plan will reduce your maintenance costs? 


For more data on advertised products, use Readers’ Service Cards, last page. 











GRAVER 
CONSTRUCTION 
co., INC. 


Constructors for Industry 


424 Madison Avenue, New York 17, New York 
Edge Moor, Delaware; Houston, Texas 


Joliet and Chicago, Iilinois 


a subsidiary of 


GRAVER TANK & MFG. CO..[NC. 
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Over 1400 Wilson- Snyder 
¢ and ESC Process Pumps 


--- PROVEN and ACCEPTED 
in 175 different Refining 
and Petrochemical Plants 


IN ALL TYPES OF PROCESSING UNITS... . including 
catalytic cracking and reforming, vacuum and atmos- 
pheric distillation, coking, hydrogen-finishing, ethylene 
and other light hydrocarbon fractionation, alkylation, 
polymerization, solvent extraction, treating and am- 
monia synthesis . . . these pumps are handling clean, 
corrosive or abrasive liquids—from 10 to 1,800 gpm, 40 
to 1,000 feet head, sub-zero to 850° temperature, up to 
600 ppsi vapor or suction pressure and up to 750 ppsi 
discharge pressure. Available in both end or top suction 
arrangement. 


SELECTED BY ENGINEERS 


... for their HIGH DEPENDABILITY and LOW MAINTENANCE 
costs, resulting from the following design features: 

e Head-capacity, temperature and pressure range is 
broader than any other type single-stage process pump. 

e They have the greatest possible interchangeability of 
parts between sizes and also between hot and cold serv- 
ice types. 

e They have the strongest cases, extra large shafts, extra 
strong sloping-top base plates and are completely sup- 
ported at the centerline. 

e They have extra large impeller eye areas at minimum 
height centerline for lowest NPSH requirements and 
special volute design for smooth running over complete 
capacity range. 

e They have high efficiency with flat performance curves, 


so that capacities can be increased without installing 
large diameter impellers. 


e Both hot and cold types have spacer-type couplings so 
pump can be dismantled for servicing without disturb- 
ing suction or discharge piping or driver. 


e Every pump is given a running test before shipment. 
LET US QUOTE ON YOUR REQUIREMENTS 


Oil WELL SUPPLY 
DIVISION 
UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS Area Offices— CALGARY, CANADA 


Export Office— COLUMBUS, 0. 
30 ROCKEFELLER PLAZA HOUSTON, TEXAS 


WEW YORK 20, &. Y. LOS ANGELES, CALIF, 
| | \ 
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Insure Insulation 


Leading engineers world-wide 
specify Childers Jacketing for protect- 
ing costly insulation on lines, towers, 
vessels and tanks. These efficiency 
minded engineers prefer Childers 
Jacketing because of these exclusive 
features: 

1. LAP-SEAL (patents pending) in- 
sures a more positive weather- 
seal. 

2. Heavy weight jacketing designed 
for lines subject to abuse. 

3. Deep Corrugated Jacketing with 
factory-attached moisture bar- 
rier for towers, vessels and tanks. 


New Deep 





Jacketing forms around pipe easily. A two man 
crew can apply jacketing without special instal- 
lation equipment. Aluminum strapping and seals 
make application simple and quick, reducing 
labor costs. Factory-attached moisture barrier is 


4. New resin adhesive that makes 
a stronger bond between the 
jacketing and the vapor barrier. 


Childers Aluminum Jacketing 
provides strong, durable protection 
with three way savings: 

1. Lower first cost than any other 

permanent jacketing. 

2. Lower application cost because 
it’s so easy to cut-to-size and 
attach. 

. Eliminates maintenance because 
it is made of durable aluminum 
for maximum corrosion resist- 
ance and requires no painting. 


Corrugated Jacketing 





recommended where the presence of moisture 
could harm aluminum from the under side. The 
resin type adhesive used exclusively by Childers 
to bond moisture barrier to under side of 
jacketing withstands temperatures up to 300°F. 


in 48 States and 14 Foreign Countries 


Economy minded engineers know 
that plant efficiency is improved when 
costly insulation is protected with 
Childers Aluminum Jacketing. And 
too, the gleaming beauty of Childers 
Jacketing makes plants brighter, neater 
— reduces “housekeeping” costs. 


Send for Free Sample and Prices 


You can help increase the efficiency 
of your insulated lines, towers, vessels 
and tanks by using Childers Jacketing. 
Write today for free sample and engi- 
Ineering data. Childers Manufacturing 
iCo., Dept. PR-37, Houston 8, Texas. 


For Towers, Vessels 





and Tanks 


Only Childers offers 
deep corrugated alumi- 
num jacketing with fac- 
tory - attached moisture 
barrier. Available in 114” 
and 2%” corrugations. 
Childers Deep Corru- 
gated Jacketing is used to 
provide permanent pro- 
tection for insulated 
towers, vessels and tanks. 


Heavy Weight Jacketing 

Only Childers offers .019” 
Jacketing in labor saving 4’ wide 
rolls. This exclusive product is re- 
commended to protect insulated 
lines along walkways and in other 
areas where they are subject to 
abuse; also recommended for pro- 
tection of all insulated towers, 
vessels and tanks. 


(Advertisement) 


Lap-Seal 
Childers exclusive LAP-SEAL is a 
series of eight ribs rolled into the 
underlapping edge of the jacketing. 


Lap-Seal has 2 important advantages: 


1. Where desired, a positive weaiher 
seal is easily made with Lap-Seal 
and a mastic. 

. Lap-Seal provides an automatic 
measure of the 2” circumferential 
lap. It saves labor, insures proper 
lap and prevents waste. 





Low-cost alkylate 


effluent refrigeration 


FOR MOTOR OCTANE 
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Exchanger ? 


Isobutane 
—— Recycle 


H2SO4 consumption —as low as O.3 Ib per gal of alkylate 


FFLUENT REFRIGERATION, the most important 
EK advance in alkylation technology in 15 
years, now classifies alkylation as a most valuable 
process technique for production of the higher 
octanes. A substantially decreased acid consump- 
tion, higher yield of higher octane and a reduc- 
tion in fractionation requirements for motor 
alkylate production are the major factors respon- 
sible for this most important process improve- 
ment. 

An effluent refrigeration alkylation unit de- 
signed by Foster Wheeler is now being con- 
structed for a major mid-western refiner. Capacity, 
3,800 bbl per day of motor alkylate. 


Flow description: Feed, mixed with recycle 
isobutane, enters reactor through heat exchanger. 
Thorough agitation with sulfuric acid, and high-iso- 
butane ratio maintain optimum reaction conditions. 
Total reactor effluent separates in acid settler, acid 
returns to reactor. Hydrocarbon effluent from settler 
flows through pressure reduction valve into cooling 
coils in reactor maintaining predetermined tempera- 
ture therein. Vapor and liquid separate in suction 
trap. Vapor, mainly isobutane, is recovered and re- 
turned to reactor. Liquid is pumped through heat 
exchanger to fractionation system where recycle iso- 
butane and product alkylate are recovered. For fur- 
ther information write to Foster Wheeler Corpora- 
tion, 165 Broadway, New York 6, N. Y. 


FOSTER \"] WHEELER 


NEW YORK ¢ LONDON «¢ PARIS ¢ ST. CATHARINES, ONT. 
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WEIR-TYPE SUPPORT PLATE IMPROVES PERFORMANCE 
JF ANY DUMPED TOWER PACKING 


The lower pressure drop expected from a high 
bed voidage can be quickly dissipated by re- 
strictions to gas and liquid flow, set up by a 
limiting free area in the packing support plates. 





Conventional flat ceramic support plazes have 
an actual free area of 20-30%. Effective area, 
however, is usually much less, because dumped 
packings, particularly in the smaller sizes, tend 
to block the openings in the plates. 


To approximately equal the voidage ordinarily 
encountered in a packed bed, a support plate 
must have a free area better than 50%, under 
actual operating conditions. j 


The weir-type support plate, in every size from 
12” diameter up to 60” diameter, has better 
than 50% free area. Its unique, patented design 
minimizes any tendency of the packing to block 
the plate openings. Its high mechanical strength 
provides ample support, and, of course, its 
chemical porcelain body is completely acid-and- 
corrosion-resistant throughout (except for 
hydrofluoric acid and hot caustics). 





LIQUID OUT 


In operation, the gas is actually injected or distributed into the 
column through the perforated hemispherical caps and through 
the upper portion of the slots in the risers. A major portion of 
the liquid ordinarily leaves the column through the openings 
in the base plate, but should these openings prove insufficient, 
and a slight head form, the overflow will escape through the 
bottom half of the slots in the risers. 


Write for New Bulletin — 
on Weir-Type Support Plates 


*U. S. Stoneware patent pending P 
73 





THE UNITED STATES STONEWARE CO. } 


Process Equipment Division 
NEW YORK CHICAGO 


AKRON 9, OHIO 
HOUSTON 
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ONE OF THE GARLOCK yA\itt 
’ 


Why Garlock CHEVRON* Packing 
is really Automatic 


This design is entirely different from ordinary 
V-type packings. CHEVRON has an exclusive 
hinge-like construction, assuring the 
automatic action for which it is designed. 
This also permits the use of less packing 
in shallower stuffing boxes. 


The unique construction of Gar- 
lock CHEVRON permits free opera- 
tion of rods or plungers at all 
pressures. As pressures increase 
the packing automatically tight- 
ens to prevent leakages. As pres- 
sures decline the CHEVRON Rings 
instantly ease off permitting free 
operation without leakage. 
Therefore, after you make ini- 
tial adjustment of the gland, no 
further adjustments are needed 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


to compensate for variations in 
pressures. 

Exclusive CHEV2ON is one more 
part of “the famous Garlock 
2,000” . . . two thousand different 
styles of packings, gaskets, and 
seals for every need—the only 
complete line. That is why you 
get unbiased recommendations 
from your Garlock representa- 
tive. Call him today or write for 
CHEVRON Folder AD-115. 


*Registered trade-mark 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada, 


Cantocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 


Rubber Expansion Joints 
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BLAST CLEANING | 
at MINIMUM COST LS Sjcctyy 


NORBIDE’ Pres 
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iF you are descaling large areas 
like this storage tank, or cleaning 
small areas, you'll get maximum 
blast cleaning efficiency at mini- 
mum cost when you use NORBIDE 
Pressure Blast Nozzles. 





These nozzles — lined with the 
hardest material made by man — 
are available with bores ranging 
from Ye” to 7’, with either flanged 
or threaded fittings. They are 
guaranteed for 1500 hours with 
steel shot or grit, or 750 hours with 
silica sand before the outlet en- 
larges more than one-half its origi- 
nal size. 


This amazingly slow rate of wear 
helps conserve compressed air, re- 
duces cleaning time and provides 
maximum efficiency from equipment 
and crew. 








For full details on cost-cutting 
NORBIDE® Nozzles, write for your 
free copy of Form 543. 


NORTON COMPANY 
460 New Bond Street 
WORCESTER 6, MASS. 








BORON CARBIDE 


NORBIDE’. . . 7c Longest Morse Life You Can Guy 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—VJ ol. 36, No. 1 








TURBINES FOR 
HIGH-SPEED COMPRESSORS 





; eG e TG | 
19” 
9 









~ 2 e ” . 
a A ye 
< 4 — 
~ P< a 
> ls >? «a > \ 
q : ecesesesessesesseeseeses 
6000 CPS S000 cps — Asptirtih 


‘QUIET ZONE. 


VIBRATION RECORD, inset, is obtained by exciting buckets. Peaks indicate 
resonant vibration response of buckets. For more reliable operation, G-E ean Pa. a 
(@ee @©0€¢€0600686686 606866006800 


engineers confine bucket exciting frequencies to ‘quiet zones’’ between the peaks. 


How General Electric Engineers Locate “Quiet Zones” 
for Safer High-speed Turbine Operation 


When driving modern compressors and blowers, G-E high-speed 
turbines spin at operating speeds of 7000 rpm and up. At such 
speeds, if resonant vibration were not controlled carefully, bucket 
fatigue failure might result. 


HERE’S HOW General Electric combats the problem: Natural 
vibration frequencies of the buckets on each new turbine rotor are 
determined with the special equipment shown above—an oscillator, 
crystal pick-up, and high-speed level recorder. “Quiet zones’’ of 
minimum normal vibration are clearly revealed. 





With this information available, the number of nozzles can be 
varied so that steam striking the buckets will create vibration- 
exciting frequencies only in these “‘quiet zones.’’ By thus making 
sure that steam-impact frequencies don’t coincide with criticai 
natural frequencies, the chance of bucket failure is greatly reduced. 


VIBRATION TESTING is one of many features adding to G-E high- 
speed turbine reliability. For more information, contact your G-E 
Apparatus Sales Office* or write for bulletin GEA-6232, Section 


241-2, General Electric Company, Schenectady 5, N. Y. 


TYPE DRV HIGH-SPEED MECHANICAL-DRIVE TURBINE 


* In Canada, contact Canadian General Electric 
107 Park St., Peterborough, Ontario 


Progress /s Our Most Important Prodvet 
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FIRST FOR LASTING QUALITY—FROM MINE TO MARKET! 
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For dependable “on-stream” performance... 
retube your exchangers with 


PHELPS DODGE 
HEAT EXCHANGER 
TUBES! 


Wide selection of copper-base alloys for every type of application— 
including bi-metal combinations. 


Complete warehouse stocks maintained at Houston, Texas; Tulsa, Okla.; 
Los Angeles, Cal.; Chicago, Ill.; and Bayway, N. J. 


Expert assistance in solving your tub> corrosion problems. 


Specify Phelps Dodge . . . One of the largest suppliers of tubes 
to manufacturers of heat exchangers! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: Atlcnta, Birmingham, Ala., Boston, Buffalo, Charlotte, Chicago, Cincinnoti, Cleveland, Dallas, 
Detroit, Fort Wayne, Greensboro, N. C., Houston, Jacksonville, Kansas City, Mo., Los Angeles, Memphis, Milwaukee, 
Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San 
Francisco, St. Louis, Seattle, Washington, D. C. 
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WILSON 


MAINTENANCE TOOLS 


Heavy-duty 
TP-301 cleaner 


Powerful air-driven, hollow rotary 
shaft, drill type tool. Tube is scavenged 
with air or water while cleaning. 


EP refinery type 

tube cleaners 

These heavy-duty ‘matched sets” are 
designed for rugged service in removal 
of heavy coke or scale deposits from 
still tubes, transfer lines, service pipe 
lines, etc. 


R cutter heads 
The Model R is a self-feeding, double 
expansion head, specifically designed 
to endure sustained abuse with the 
es minimum of maintenance. Excellent 
tube expanders for refinery still tubes. 


= R cutter heads 
/ = 41 and 44 tube expanders 
= Wilson Models 41 and 44 Tube Ex- 
panders incorporate an improved, ad- 
justable ball bearing thrust collar and 


are designed for efficient, easy rolling 


Refinery —,; and maximum roll length adjustment 
fitting expanders for various tube sheet thicknesses. 


Refinery fitting expanders 
Various heavy-duty expanders are 
available for all types and sizes of re- 
finery fittings and tubes. Made of the 


ev best steel available for this purpose. 


oo Tt 


TORQ-AIR-MATIC 


Expander Control 

The Wilson Torq-Air-Matic is the 
first and only air-driven tube expander 
drive that accurately controls tube ex- 
pansion by directly measuring torque 
output at the mandrel. 


TORQ-AIR-MATIC a Usryyy a] 


Expander Control 


Deli immenesl — 


Tube cutter 

Wilson tube cutter is easy to use and 
does a fast job. Just chuck it into 
existing drill. Cutter sizes available to 
meet all heat exchanger requirements. 


Tube cutter 


Representatives in principal cities 


THOMAS C. WILSON, INC. © 21-11 44th Ave., Long Island City 1, N.Y. Write today for your 


Cable address: ''Tubeclean”, New York copies of Wihen Tube 
Cleaner catalog 


No. 77 and Wilson 
Tube Expander 
Catalog No. 88. 
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HOW HIGH ARE YOUR MAINTENANCE COSTS ? 


This graph of the actual maintenance man- 
power load of an operating refinery demon- 
strates the value of CATALYTIC’s Contract 
Maintenance Service. 


CATALYTIC BALANCED MAINTENANCE 


1 Eliminates high labor turnover, idle 
crews, overtime costs. 


2 Saves time and dollars in emergencies. 


3 Offers highly productive, skilled workers. 


4 Adapts itself flexibly to your mainte- C A T A [ y i | C 


nance problems. 
CONSTRUCTION COMPANY 


5 Reduces investment in expendable hand 


tools and i t. 
ee ee Philadelphia 2, Pennsylvania. Toledo, Ohio 


Catalytic Construction of Canada, Limited; Sarnia, 


Investigate the advantages of this plan to In Canada Ontario; Toronto, Ontario; Montreal, Quebec 


your operation—with an eye to higher pro- 
ductivity and lower maintenance costs. 


CATALYTIC ON-TIME ... ON-BUDGET SERVICES for the atomic energy, chemical, petrochemical and oil refining 
industries - Project Analysis - Process Design - Economic Studies - Engineering - Procurement - Construction - Plant Operation 
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Overall view of the UOP Plot- 
forming-Unifining units at the 
Cheyenne (Wyo.) refinery of 
Frontier Refining Company. 


Unifining unit reactor, with reac- 
tor charge heater in background. 


Frontier engineer adjusts fuel 
gas control valve on Platformer 
charge heater. 
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Unifining Cat Cycle Oil Solves 
Major Sales Problem For Frontier | 


By M. H. Robineau 
President 


Frontier Refining Company 
Denver, Colo. 


A year of steady progress has been 
experienced by our company since the 
installation of two new refinery process- 
ing units—a UOP Platformer and a 
Unifining unit. 

Before these proc- 
esses were added, 
Frontier had a seri- 
ous sales problem 
due to the high sul- 
fur content of our 
cat cycle oil which 
made it difficult to 
market profitably 
our entire daily pro- 
duction of 1,600 
barrels of this dis- 
tillate. We had two 
markets for this material—Diesel fuel for 
the Union Pacific Railroad and No. 2 
domestic burner oil. 


M. H. Robineau 


Since the cat cycle oil as such had a 
sulfur content of 1.25 weight per cent, it 
failed in its original state to meet the 
railroad’s specifications. Hence we were 
forced to blend it in equal proportions 
with a straight run Diesel fuel—for which 
we had a ready truck market—in order 
to produce a fuel which met the UP’s 
standards. This operation was economi- 
cally undesirable because the straight 
run Diesel which could have been sold 
for 11 cents a gallon as truck fuel, had 
to be blended with cycle oil to make a 
product acceptable to the railroad and 
for which we received approximately 9 
cents a gallon. Compounding the prob- 
lem was the fact that after selling the 
maximum possible quantities to the 
railroad, truck lines and home heating 
markets, we had remaining several thou- 
sand barrels a month of cycle oil which 
were sold at sacrifice prices as industrial 
oils because of the high sulfur content. 


Another facet of the problem was a 
short supply of straight run Diesel oil, 
and there appeared to be little chance 
that additional amounts could be obtained 
from the two crude topping units, whose 
combined daily capacity approximated 
10,000 barrels. 

Frontier sought the help of Universal 
Oil Products Company to improve its 
distillate stock position. UOP, after exten- 
sive engineering and pilot plant studies, 
recommended that we install a Unifining 
unit to operate alternately on a charge 
of either 3,000 B/SD of straight run 
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distillate or 2,500 B/SD of a 50-50 blend 
of cat cycle oil with straight run distillate. 

Frontier “bought the idea.”” However, 
a major obstacle had to be overcome— 
a practical source of hydrogen. It was 
decided to add Platforming not only 
because it would provide an economical 
source of hydrogen but because it would 
also substantially improve the overall 
octane rating of the refinery’s gasoline 
and would effect considerable savings in 
the quantities of tetraethyl lead used for 
motor fuel blending purposes. 


The contract for constructing the units 
was awarded to Procon Incorporated, 
and work was completed on schedule. 
With the aid of electronic instrumenta- 
tion (Frontier is the first U. S. refinery 
to have liquid level indications completely 
transmitted by electrical impulses to the 
graphic panel), the units were lined out 
in relatively short time. Operation of the 
Unifining unit differed from the original 
schemes from the beginning. Instead of 
running on one of the alternate opera- 
ting plans, cat cycle oil was charged to 
the unit and it ran on this feed for 
approximately two months. 


Unifining this oil brought notable 
results. More than 90 per cent of the 
sulfur was removed, the bromine number 
was sharply reduced, compatibility was 
improved, and the cetane number and 
Diesel index were increased so that more 
cat cycle oil could be blended off into a 
higher priced product. The net result was 
the elimination of a product which for- 
merly was sold at sacrifice prices in favor 
of one which required no special blend- 
ing to make it 100 per cent salable. 

With the Platformer, Frontier has 
increased by three numbers the octane 
ratings of its gasolines while substantially 
reducing its requirements for tetraethy] 
lead. The ease of octane improvement 
inherent to Platforming has made it pos- 
sible to use natural gasoline, previously 
employed to upgrade octanes, more 
profitably elsewhere in the refinery. 


The successful operation of the Plat- 
forming and Unifining units has given 
Frontier a new impetus which has been 
reflected in a more economical refinery 
operation and a greatly expanded mar- 
keting program, the latter by virtue of 
our ability to offer to the public a variety 
of products much higher in quality than 
had been possible previously. 


UOP Platforming 
and Unifining 
processes 
for increased 
operational 
economy and 
expanded 
‘marketing 
program 


2 designed, engineered and licensed by 
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How to pick the 
] tubing steel out of 24 
to give you longest 


tube life per dollar 
Ask the experts! 


O* THE 24 different high-temperature tube steels 
the Timken Company offers to solve your heat, 
pressure, corrosion and oxidation problems, ove anal- 
ysis is most exactly suited to your particular needs, to 
give you maximum tube life per dollar of cost. 


To find this analysis, ask the experts. 


These experts are the metallurgists of The Timken 
Roller Bearing Company. The benefit of their more 
than 20 years of steel research and experience—with 
emphasis on high-temperature steels—is yours for 
the asking. They'll help you select the analysis that 
will give you longest tube life for your money—the 
only true measure of actual tube steel cost. 








Whichever analysis you choose, you can be confi- 
dent of uniform quality. The Timken Company main- 
tains rigid quality control from melt shop through 
final inspection. 


Why not let the Timken Company’s metallurgists 
help pick the tubing steel that can solve your problem? 
Ask the experts! The Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, Ohio. Cable 
address: ““TIMROSCO”. 


_-Ment, high tem “s 
Pera i aa 
etal elements, heat omen 
: Ss. 
re OF 24 TIMKEN 


. HIGH 
Carbon-Mo, Sicromo 2 TEMPERATURE STEELS 


DM.2 Sicromo 24 Sicromo $s 18-87; 


Silmo 2%% Cr... Sicromo 

Sictomo 3° Sicromo + aed hoa 13-3 

, 4-6% Cr. icrome -20* 

Pema, LES ke Hoan iM 332 
© Avatlable “Mo.-Ti } CSS 35.) 500 

”' Mblaeaie talaga 8-8 Ch 
Te i 45 Seamless . sigs 
Fs Ss ; To help control exact steel analysis, a steel sample is melted in this 
™ vacuum fusion apparatus. Then gases are pumped out, and the amount 
present in the steel is determined. 


IMIGEN 
SEEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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CHOOSE FROM 
3 APPROACHES 
TO HIGHER OCTANES 


The new Houpry Iso-PLus Process com- 
bines the catalytic HoUDRIFORMING Process 
with either aromatics separation or thermal 
reforming to transform run-of-the-refinery, 
low-octane naphthas into gasolines with 
octane ratings in excess of 100 F-1 clear. 


This modification of HouprRIFORMING—al- 
ready extensively tested—gives the refiner a 
3-way approach to higher octane production. 








3 Variations of 
ISO-PLUS HOUDRIFORMING 


1. & 2. ISO-PLUS Aromatics 
Extraction Combinations 
Variations of the Iso-PLus Process employ- 
ing aromatics extraction have produced 
yields of 100-octane gasoline, F-1 clear, of up 

to 91 percent of naphtha charge. 


3. ISO-PLUS Thermal Processing 


With thermal reforming as the supplemen- 
tary process, Iso-PLus processing yields 80 
percent to 90 percent of reformed gasoline, 
depending upon the desired octane rating of 
the final product. This Iso-PLus variation is 
especially attractive to refiners with avail- 
able thermal reforming equipment. 


Find out how Iso-PLus HouDRIFORMING can 
help you get higher octanes; write: Houdry 
Process Corporation, 1528 Walnut Street, 
Philadelphia 2, Pennsylvania. 


NO UBRY 


PROCESS CORPORATION 


Pioneer in Catalytic Processes 
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New ethylene plant of the Gulf Oil Corporation, Port Arthur, Texas. Stone & 
Webster Engineering Corporation, designers and constructors. 


1-R gas compressor for handling feedstock. 1-R gas compressor, rated 11,400 inlet cfm at 
Rated 6230 inlet cfm at 252.7 psia discharge 264.7 psia discharge pressure. In propane re- 
pressure. Driven by 4300 hp steam turbine. frigeration service. Steam-turbine driven. 


AIR AND GAS COMPRESSORS for the process industries 


Ingersoll-Rand builds a complete line of reciprocating and centrif- 
ugal compressors. Pressures range up to 35,000 psi and capacities up 
Shoen-tudiinie satieh SE Meee ehuunet to 255,000 cfm. These machines are now serving in such important 
compressors in ethylene refrigeration service. processing as synthesis of methanol, ammonia, rubber and toluol; 
Rated 3270 inlet cfm at 270 psia discharge x : a ; 
pressure. hydrogenation and dehydrogenation; polymerization; and alkyla- 


tion. Electric, steam, gas turbine, gas-engine, diesel and belt drive. 
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to over a million pounds a day! 


Serving Gulf Oil’s Port Arthur No. 2 unit, these 
| Ingersoll-Rand compressors are employed 
| for compressing process gases and refrigerants 


HEN THE second ethylene unit of the 

Gulf Oil Corporation at Port Arthur, 
Texas, went on stream last year, it increased 
the plant’s capacity by 220 million pounds a 
year. Now, the world’s largest producer of 
commercial ethylene, it is supplying a grow- 
ing number of customers in the Texas Gulf 
Coast area. 

Of the six Ingersoll-Rand centrifugal com- 
pressors installed in the new No. 2 plant, three 
units are in process gas service. They are de- 
livering a mixture of refinery gas and gas from 
the cracking furnaces to the recovery and 


OR ua a Woe 3 


a 


joes 
; 


separation section of the unit. The remaining 
three I-R compressors are handling ethylene 
and propane for cascade refrigeration in the 
separation section. 

For exacting operations such as these, 
Ingersoll-Rand compressors have for years 
proven unusually successful. They meet the 
most rigid requirements of the process indus- 
tries, in which millions of horsepower have 
now been installed. 

Your I-R engineer will welcome the oppor- 
tunity to help you solve your air or gas com- 
pression problems. 


| 
elienpepieamel 
can Guiunenenemmminanaan 


Close-up of !-R gas compressor, Steam-turbine driven, rated 19,100 inlet cfm at 76.2 psia discharge. For handling gases 


from cracking furnaces. 
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11 BROADWAY, NEW YORK 4, N. Y. 
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Drills were chewing their 
way down for about 2000 
feet in the search for oil in 
™\ 1916. Today's drilling depth 
®) is more than double that. 


/ The change in drilling that 
forty years has brought well 
symbolizes many advances in 
the petroleum and chemical 
industries. Engineers have 
dug more deeply into the 
secrets of nature, too... 
have designed plants and 
processes to wrest new prod- 
ucts and services from pe- 
troleum, ores and elements. 





We mentioned 1916 because 
that is the year Sun Ship was 
founded. It has long served 
the swift-growing needs of 
petroleum and chemical in- 
dustries. Year by year, the 
engineering skill and facili- 
ties of the great Sun Ship 
plant have proven their ability 
to meet the demands for 
plant and equipment keyed 
to the swift pace of prog- 
ress in these and other 
important fields. Sun Ship 
keeps pace with progress. 


SHIPBUILDING & DRY DOCK COMPANY 


(SINCE 1916) 
ON THE DELAWARE «+ CHESTER, PA. 
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America’s multi-million dollar Petroleum 
and Gas Industries are safeguarded from 
fire by thousands of Pyrene-C-O-Two safety- 
engineered extinguishers and systems! 

For all types of flammable liquid fires there 
are Pyrene-C-O-Two units tailored to your 


THE 


BRANCHES 


IN ATLANTA «+ 


This small fire won’t mean tragedy! 


needs. Call your local Pyrene-C-O-Two dis- 
tributor today for his authoritative advice 
on fire protection. He carries a complete line 
of quality extinguishers, systems, brass 
goods, hose and accessories...and is ready 
to serve you. Or write to: 


FYR-FYTER COMPANY 
Dept. 


CHICAGO + DALLAS 


DETROIT 


PR Newark 1, New Jersey 


SAN 


FRANCISCO 





Two-in-one stair-ramp 
made non-slip with Multigrip 


THE GIANT 100,000-barrel storage tanks at The Texas Company’s Port 
Arthur tank farm have roofs that float up and down. As the fluid level of a 
tank moves, the roof moves with it, thereby reducing evaporation. 'To 
spaced, flat-topped risers offer positive traction, make the shifting roofs accessible from above, The Texas Company in- 
even when wet. stalled ingenious stair-ramps. The footing surface of each stair-ramp is 
made of narrow sections of USS Multigrip Floor Plate. 
Stair-ramps are so named because of a cam control. which converts the 
walking surface from ramp to stairway, depending on the height of the 
As the floating roof rises, a cam attachment on floating roof. As a tank empties, the roof sinks, increasing the ramp’s 
this stair-ramp lowers one end of each stair tread, angle. When the angle becomes severe, the cam attachment raises one 
thus converting the siairway inte « ramp. The stair end of each ramp section, thus converting it to a step, automatically. 
treads are made of Multigrip Floor Plate. 


The exterior stairway and platform on _ this 
100,000-barrel Texas Company storage tank have 
treads of Multigrip Floor Plate. Their evenly- 


Safe-Lasting—Footing on every stair-ramp is important. To guard 
against slipping accidents, The Texas Company chose Multigrip Floor 
Plate for the foot surfaces. The clean-edged, flat-topped risers give sure- 
grip traction—wet or dry. Multigrip can be cut, shaped or formed with 
ease and it stands up under rugged use, year after year. Follow the prac- 
tice of oil companies all over the country, count on Multigrip Floor Plate 
wherever safe footing, long wear and low maintenance are important. 
UNITED STATES STEEL CORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, CHICAGO 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Close-up view shows why Multigrip’s evenly- 
spaced, flat-topped risers provide all-weather 
traction on this storage tank stair-ramp. 


»ss multigrip 


FLOOR PLATE 
Sold by leading didubuiou from coast to coast 
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Reporter finds solution 
to wide range of 


water problems 


@Raw water is seldom suitable to meet specific requirements of the 
job. It usually needs some type of conditioning — best determined by a 
specialist. Here are typical examples of Allis-Chalmers water condition- 
ing experience, equipment and chemicals in use. 


Saved $22,000 First Year 


Kansas—A chemical company plagued 
by high steam costs. Their boiler make- 
up water contained a high solids concen- 
tration, requiring a high blowdown rate. 


After careful analysis of their prob- 
lems, an Allis-Chalmers water condi- 
tioning engineer recommended Allis- 
Chalmers Anti-Foam. Use of this chem- 
ical resulted in increasing the solids 
concentration of the boiler water with- 
out carry-over. This, in turn, reduced 
the percentage of blowdown required. 


Using A-C Anti-Foam, the company 
conservatively estimated first year sav- 
ings of $22,000 in heat, water and 
chemicals. 


* * * 


Replacement of Condensate 
Return Lines Reduced to 
Practically Zero 


Wisconsin—Here in one of the largest 
malt producing mills, several million 
pounds of steam are used daily for 
drying malt. 


A special crew used to work all day 
every day doing nothing but replacing 
corroded condensate return lines. This, 
of course, was extremely costly. 


Seven years ago, Allis-Chalmers wa- 
ter conditioning engineers were called 
in. Use of Allis-Chalmers No. 160 return 
line corrosion inhibitor was suggested. 


Piping failures were reduced to the 
point where they only occur occasior- 
ally, and the maintenance crew has 
been assigned to other duties 


The Customer Is 


Always Right ... Well, 
Most of the Time 


East Coast — This plant had been us- 
ing internal treatment of its boiler 
water. Chemical costs seemed excessive 
to management. After analyzing their 
own situation, they requested bids on 
a deionizer for treating makeup. 


Instead of merely wee bid on 
the equipment specified, Allis-Chalmers 
engineers analyzed the water and the 
plant problem. This analysis showed 
that plant needs were such that a de- 
ionizer wasn’t needed. 


All that was needed was a de-alkalizer. 
Result: a savings of thousands of dollars. 


* 


The Case of the Dirty 
Dishes ...or Don't Blame 
the Poor Dishwasher 


Midwest — A harried plant cafet 
manager placed a frantic call to Allis- 
Chalmers water conditioning experts. 
Something was wrong. Glasses were 
spotty and plates had to be individually 
wiped off before they could be used. 
The grumbles were growing in the din- 
ing room...costs rising in the kitchen. 
His brand new $30,000 dishwasher 
wasn’t getting the dishes clean, and the 
supplier of the dishwashing machine 
said the trouble was caused by the water. 
The only trouble with that theory 
was that he had just installed a water 
softener the year before. The Allis- 
Chalmers water conditioning engineer 
examined the dishes coming out of the 
water and then asked to see the water 


softener. The problem was 2 yy ag d 
hard water. The unit seemed to be in 
good working order and the tag indi- 
cated the softener had been recharged 
the previous day. 


The maintenance man was called 
and asked to recharge the softener while 
an A-C engineer stood by. He went 
through all the steps—all but one, that 
is. He failed to close the bypass valve 
above the softener and practically none 
of the water went through the softener. 
It was then learned the operator was 
new and had not been properly trained. 

Needless to say, the maintenance 
man is now an expert at operating the 
system, and everyone is pleased with 
the sparkling dishes. 

Moral: A-C engineer's service covers 
the water front. 


Expert Saves Steam for 
Drop Forge User 


North Central — An Allis-Chalmers 
water conditioning engineer was called 
in by a manufacturer to supply water 
conditioning for makeup water. In check- 
ing the plant, here’s what he found: 


A large number of steam-operated 
drop forges are used by this company 
The steam picked up oil from the pis- 
tons of the forge and was too contami- 
nated for further use. It was dumped 
to waste. 


He recommended installation of con- 
densate oil removal filters. This was 
done and today practically all condens- 
ate is cananenad Makeup and water 
conditioning requirements are greatly 
reduced. 


Problems Solved 


For an answer to your industrial water 
problem, call the A-C office nearest you 
or write Allis-Chalmers, Power Equip- 
ment Division, Milwaukee 1, Wisconsin. 


ALLIS CHALMERS 


ALLIS-CHALMERS 


WATER CONDITIONING © CHEMICALS, EQUIPMENT, SERVICE © FOR OVER 25 YEARS 
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PROVED BY PERFORMANCE 





the only 
moving part 


--.@ small stainless steel 
valve that literally floats 
on the condensate load. 
Gets equipment hot in a 
hurry—and keeps it hot! 


YARWAY 
a 2) BS) 
STEAM TRAP 


@ GOOD FOR ALL PRESSURES WITHOUT 
CHANGE OF VALVE OR SEAT 


® SMALL SIZE—LIGHT WEIGHT 

@ ONLY ONE MOVING PART 

@ STAINLESS STEEL—minimum maintenance 
@ WON'T FREEZE UP 


@ A COMPLETE LINE of sizes and types 
for every requirement 

@ IMMEDIATELY AVAILABLE from 270 local 
Industrial Distributors 


Using a theory of thermodynamics never 
before applied to steam traps, the YARWAY 
Impulse Trap revolutionized the indus- 
try 20 years ago. Today over a million 
YARwAY traps have successfully proved the 
Impulse principle. 


Advantages like the following con- 
tinue to win new users, convince old users 
to standardize: 


@ QUICK HEAT-UP AND EVEN TEMPERATURES 
OF EQUIPMENT 


For free Trap Selector, or 24 page bulletin, write 
YARNALL-WARING COMPANY 128 Mermaid Avenue, Philadelphia 18, Pa. 
THERE’S A YARWAY IMPULSE STEAM TRAP FOR EVERY NEED 


SERIES 60 == Y2'' No. 20-A SERIES 40 INTEGRAL-STRAINER 


and 120 
For all nor- 
mal trap re- 
quirements, 
pressures 
to 400 and 
600 psi. 


SN 
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For light loads 
on tracer lines, 
steam mains, 
small presses, 
etc, 





For heavy loads requiring 
extra high capacity 


HIGH PRESSURE TRAP 

For high pressures, high tem- 

peratures. (Flanged or weld- 
ing connec- 





IMPULSE STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
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Another great refinery installs 


ALLIS-CHALMERS MOTORS 


ee 


- as. cae 4 : 
oe ae BAS A ders Oe a 


Thousands of horsepower in Allis-Chalmers motors 
will drive processing equipment at Tidewater Oil 
Company’s new Flying A Refinery, near Delaware 
City, Delaware. 

Designed and constructed by C. F. Braun & Co., 
consulting engineers and contractors, this plant will 
process 130,000 bbl of crude oil per day. The largest 
ever built in a single construction operation, this 
huge refinery joins a growing list of major petro- 
leum plants in which Allis-Chalmers equipment is 
used. Main reason for this trend: 


Continuous Operation 


@ Ribbed Construction of smaller motors gives up 
to 43% more cooling surface when compared with 


ordinary motors. Tube-Cooled design in larger sizes 
permits free flow of air. BOTH designs result in 
fewer winding burnouts. 


® Motors are of the chemical type, designed for 
use in refinery operations. 


@ Stators receive more than the usual dips and 
bakes. They get extra dips and bakes plus two coat- 
ings of red enamel to provide maximum electrical life. 


FIND OUT MORE about Allis-Chalmers motors for 
the petroleum industry. Contact your nearby A-C 
sales office, or write Allis-Chalmers, General Prod- 
ucts Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A-5185 





IT FEEDS... 


WITHOUT LEAKAGE OR 
CONTAMINATION 


Lapp PULSAFEEDER 
CONTROLLED-VOLUME CHEMICAL PUMP 


If your process requirements demand accurate handling of corrosive and 

non-corrosive liquids, here is the pump for the job. The Lapp Pulsafeeder is a 
piston-diaphragm pump... it has positive displacement with no stuffing box. The preduct 
being pumped is isolated from the drive mechanism by a hydraulically balanced 

diaphragm, thus preventing leakage or contamination of the product. 

Pumping speed is constant; variable flow results from variation in 

piston-stroke length... controlled manually by hand-wheel, or, in 

Auto-Pneumatic models, by instrument air pressure responding 

to any instrument-measurable processing variable. 


WRITE FOR BULLETIN 440 with typical applications, flow charts, 
description and specification of models of various capacities and 
constructions. Inquiry Data Sheet included from which we can make 
specific engineering recommendation for your processing requirement. 
Write Lapp Insulator Co., Inc., Process Equipment Division, 

657 Wilson Street, Le Roy, N.Y. 
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PACKINGS 



















STYLE 193 











Designed for sayy Agen steam, air and gas up 


graphite solution. 















STYLE 16010—DUCK AND RUBBER 



























For service on inside 
and for end rings in wf = 
woven duck laminations cemented together wit 
rubber friction. Light in weight. 





STYLE 125 




















high-pressure sheet developed especially for oil 


Mechanical oe Division 





1957- 
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SIMPLIFY YOUR PACKING PROBLEMS 


these 6 packings will handle most of your requirements 


STYLE 101—U. 5S. RAINBESTOS HIGH-PRESSURE 
ROD AND PLUNGER PACKING 


selected asbestos cloth, woven from tightly twisted asbestos yarn, with 
a genuine U.S. Rainbow non-hardening cushion, formed square, and 
treated with heat-resisting lubricants and preservatives and with a 


Matchless is the high-pressure packin 


STYLE 463—U.S. PEERLESS CANVAS PUMP PACKING 


acked pumps against hot or cold water, 
aulic sets. Made from first quality, closely 


STYLE 899 (F.O.P.)—U.S. COMPRESSED ASBESTOS SHEET 
F.O.P. (Fibre Oil-Proof) is the original oil-proof asbestos fibre 


tions. Recommended for packing flanges or joints against su 
heated or saturated steam, air, ammonia, gases, oil, gasoline, 
water, some acids, alkaline solutions and other chemicals. Ideal 
for Still Head gaskets. It will not soften, burn, blow or ooze out of 
a joint, and does not deteriorate with age in stock. 


STYLE 193—U.S. CENTRIFUGAL PUMP PACKING 


For centrifugal pumps, or other rotating or oscillating rods or shafts, 
handling hot or cold, fresh or salt water, oil, brine, weak acids, caustic 
solutions and ammonia. Made of long fibre-asbestos yarn, plaited square. 
Each strand thoroughly lubricated and graphited. 








to 500° F. Made from 


STYLE 101 














STYLE 16010—U.S. MATCHLESS PACKING 
will withstand hydraulic pres- 


sures as high as 8000 pounds. Self- cahiotine, automatic action results 
in reduced wear and tear on rods and plungers, minimizes friction, keeps 
down packing costs. For hydraulic equipment, presses, rams, ‘triplex 
pumps, outside packed pumps, and fs on rotary drilling rigs. 





h a high quality 


STYLE 463 











STYLE 125—U.S. WIZARD ROUND BRAIDED 
ASBESTOS PACKING 


For use in valve stems, reciprocating rods and plungers, against 
steam, air, hot and cold water, ammonia, oil, chemicals and some 
acids. Made of long fibre asbestos yarn, braided in round cross- 
section in the braid-over-braid construction, thoroughly lubricated 
and graphited throughout. 





industry condi- 
T- 


STYLE 899 (F.O.P.) 
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1100 LINE 


1300 LINE 








New, OIC bolted bonnet, 600 Ib. forged steel gate valve lines, ”° to 2” with HCH, all purpose trim. 


new rugged O1c 
forged steel lines 


Both feature the modern and rugged bolted 
bonnet joint, which simplifies and lowers the 
cost of maintenance, 


Both feature a soft iron gasket securely retained 
in the bolted male and female body-bonnet 
connection to assure enduring tightness. 


Both feature 13% chrome stainless steel trim 
with 1000 Brinell, duracased wedges. 

Both feature plenty of gripping area for pipe 
wrenches on pipe ends; there’s no interference 
with body-bonnet flanges. Simplifies joint 
make-up! 


The 1300 line includes a high flow port area, 
offering full-flow characteristics. 


The 1100 line, with standard flow ports, is 
compact, economical, and includes the same 
high quality, rugged features and trim as the 
1300 line. 


Most valve users have applications suited to 
both of these new OIC valve lines. Write for 
Bulletin #195-R illustrating features and speci- 
fications that fit these newest forged steel valves 
to your services. 


THE OHIO INJECTOR COMPANY * WADSWORTH, OHIO 


FORGED & CAST STEEL, LUBRICATED PLUG; 
BRONZE & IRON VALVES 


For more data on advertised products, use Readers’ Service Cards, last page. 
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YOU, too, CAN BE SURE 


petrochem-isoflow furnaces 





are most economically desirable 





by any comparison 









Whenever all the specifications and a// the operating 
requirements are applied to direct-fired furnace design, 
you can be sure PETROCHEM-ISOFLOW FUR. 
NACES will be found most economically desirable, by 
any comparison. 


In making comparisons it is essential to take these factors 
into consideration: 































1—Average radiant transfer rate. 
2—Maximum deviation from average radiant transfer rate. 

‘ 3—Average and maximum transfer rate in convection section. 

4—Maximum tube wall temperature, radiant or convection. 

5—Maximum efficiency with specified excess air. 

6—Controlled thermal recirculation of flue gases to provide 
even heat distribution throughout full length of each tube 
and equalized heat distribution around each tube. 

7—Overload and corresponding transfer load. 

8—Design to provide: structural column supports—Ladders— 
Platforms—Tube Removal facilities, etc. 

9—Degree of assembly; of the furnace structure and of the 

heating surface. 








When you specify PETROCHEM.ISO.- | 
FLOW FURNACES. ... you'll be in good } \ tfll | 
company. More than 1500 are now in ser- -—| 
vice, performing to the complete satisfac- if 


tion of their operators and usually well 
beyond their rated capacities. 





= _ é p 


PETROCHEWM-ISOFLOW FURNACES 
UNAAMATE OS: 20 SIZE... CHaPA CAAT... OUT 
PETRO-CHEM DEVELOPMENT CO., INC. ¢ 122 EAST 42nd St., New York 17, N. Y. 

REPRESENTATIVES: 

Rawson & Co., Houston * Wm. H. Mason Co., Tulsa + Lester Oberholtz, Los Angeles * Faville-Levally, Chicago * D.D. Foster, 

Pittsburgh * Turbex, Philadelphia + Flagg, Brackett & Durgin, Boston * G. M. Wallace & Co., Denver & Salt Lake City 

International Licensees and Representatives: SETEA-S.A. Comercial, Industrial, y de Estudios Tecnicos, Buenos Aires, Argentine * 

Industrial Proveedora, Caracas, Venezuela * Societe Anonyme Huertey, Paris, France * Societe Anonyme Belge, Liege, Belgium * Huertey | 
Italiana $.P.A., Milan, Italy * Birwelco Lid., Birmingham, England ] 
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Wagner 
ELECTRIC MOTORS 
eee the choice of leaders 


wcilct 


in industry 


Protected against explosion 


WAGNER JP MOTORS 


A single spark in a hazardous atmos- 
phere can mean the end of refinery 
production ...to say nothing of possi- 
ble loss of life and millions of dollars 
in damage from fire and explosion. 


Wagner Type JP Explosion-Proof 
Motors are expressly built for applica- 
tions in hazardous atmospheres. They’re 
perfect for the job... that’s why they’re 
the time-tested favorites of the petrole- 
um industry—in pumping stations and 
in refineries. They are approved by 
Underwriters’ Laboratories for Class 1 
Group D hazardous locations. These 
motors are available in a complete 
range of ratings through 250 hp, normal 


torque and high torque. 


In addition to these explosion-proof 
motors, Wagner also maufactures a 
line of drip-proof 40°C. polyphase 
motors, in ratings through 75 hp, 
especially designed for the continuous 
outdoor service demanded by oil well 
pumping applications. High power fac- 
tor type capacitor oil well pumping 
motors are available for use where 
single-phase motors are required. 

Write for Bulletin MU-132 on Cast Iron 
Frame Motors and for Bulletin MU-137 
on Oil Well Pumping Motors. Thirty- 
two branch offices are ready to assist 
you in any motor application problem. 





This Wagner Type JP Explosion-Proof, 
cast iron motor, with frames and end- 
plates of cast iron, is suitable for 
indoor or outdoor use and for installa- 
tions where corrosion is a problem... 
as well as for general applications. 











Wagner Electric Grporation 


6458 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES * AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 


for more data on advertised products, use Readers’ Service Cards, last page. 
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BUTT WELDING FITTINGS ASA and MSS FLANGES 
(IPS) 


/e 10 MARK PROGRESS 


LARGE O.D., TEMA and 
BUTT WELDING FITTINGS LONG WELDING NECK FLANGES 
(TUBE O.D.) 


FITTINGS 


CARBON ¢ ALLOY 
UNIONS SCREWED and SOCKET FITTINGS AND STAINLESS STEELS 


Catalogs available on 
WHATEVER your fittings requirements... re- i ge 
: ns request. Please indicate specific 
gardless of the type, size, wall thickness, pressure 
rating or material specification... you can get product lines for which 
prompt, efficient, complete service by specifying information is desired. 
LADISH and ordering from your local Authorized 





Ladish Distributor. 


THE COMPLETE Conbdllid Quality FITTINGS LINE 


A broad, full-range line produced to unsur- 
passed standards of metallurgical and manufac- ; 
turing integrity... plus adequate local stocks... L A D I S) H 6 6) . 
gives you double assurance of satisfaction. CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 


. . . District Offices: New York « By’ © Pittsburgh « Philedeiphia « Clevelond 
For complete service on your fittings require- Chicago © St.Paul © St. louis © © Mets © Odene © teks © 


los Angeles Son Francisco « ttle « Hovene « Mexico City « Brantford, Ont 


ments... call your Authorized Ladish Distributor. 





> 
OO 


Standard’s educational program helps provide 
for 286 students this year 


\ 


: - 
\ | 
i} 
Aa} i 


Industry needs many trained minds with specialized knowledge. For example, the 
paleontologist who supplies accurate data for oil exploration by studying fossils of 
marine life from millions of years ago. 


THEY CALL THIS THE ATOMIC AGE... the era of the 
“thinking” machine. But above all, this is the age of human 
thought. For today our country needs more and more skilled 
minds to harness our atoms, advance our culture and guide our 
government. Standard, too, needs fresh concepts to maintain its 
position in a highly competitive business. That’s why this year 
Standard’s educational program makes available, through col- 
leges, 234 scholarships for undergraduate study, 52 fellowships 
for graduate work, plus a series of grants to universities. 


In these ways, Standard affords young people a better oppor- 
tunity to contribute to,their professions. and communities, 








trained people will be needed to 
fill 2'2 million new jobs by 1965 


1965 








w STANDARD OIL COMPANY OF CALIFORNIA 
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He said leaking couldn’t be stopped 
... but Rockwood Ball Valves stopped it! 


The resident engineer of a major 
oil company was skeptical when we 
told him about the exclusive features 
of Rockwood Ball Valves. It was im- 
possible, he said, to keep racks free 
from messy oil conditions due to 
drippings from valves. But he 
agreed to replace his old style valves 
with Rockwood Valves. 

He was surprised at the result — 
absolutely no leaking from Rockwood 
Ball Valves. 

It’s easy to see why Rockwood 


Ball Valves are leakproof when you 

examine them. You'll find— 

Full Round Pipe Size Flow — no 
change in shape or volume of fluid 
stream — no turbulence — no 
minimum loss. 

Quick Opening and Closing — only a 
quarter turn needed. 

Longer wear resistance — Chrome- 
plated bronze ball withstands abra- 
sion, pitting and scratching. 

Leakproof Seal — pressure of fluid 
automatically positions ball against 





ROCKWOOD 








January, 1957—PrtRoLEUM REFINER 


BALL VALVES 








seat to form tight seal. 

It works as good as it reads! Send 
coupon today for complete informa- 
tion. Rockwood Ball Valves come in 
all pipe sizes. Tested and listed by 
Underwriters’ Laboratories, Inc. 
Distributors in all principal indus- 
trial areas. 


ROCKWOOD SPRINKLER COMPANY 
1288 Harlow Street 


Worcester 5, Mass. 


Send me illustrated folder V-4 on 
Rockwood Full-Flow Ball Valves. 


For more data on advertised products, use Readers’ Service Cards, last page. 





Sherman Power Digger Digs Six to Eight 
60 Foot Trenches, 7 Feet Deep, in a Single Day! 


Five Sherman Power Diggers, averaging 40 hours of 
work each, every week, are doing more than their 
share to maintain the position of Bell Plumbing 
and Heating Co., Denver, as one of the nation’s 
major contractors. 

As Mr. William Stecher, plumbing superin- 
tendent for Bell, puts it, ““We have found that this 
equipment can dig six to eight sixty-foot ditches a 
day. All of them are seven feet deep. I would guess 
that each machine does the work of six men at 
about one half the price.” 

In addition to digging trenches for water and sewer 


See the Sherman 
Power Digger soon 
at your local 
FORD TRACTOR DEALER 


For more data on advertised products, use Readers’ Service Cards, last page. 


lines, the Shermans are used for a variety of other 
digging and trenching jobs about the building sites. 

With their Shermans on the job, Bell Plumbing 
and Heating no longer has to sub-contract normal 
digging jobs. Before purchasing the units, schedules 
often had to be adjusted for the sub-contractor and 
delays of several days were not uncommon. Now, 
work is completed on schedule. 

Sherman Power Diggers can cut costs andspeed 
production for your company, too. See your local 
Ford Tractor dealer TODAY for a demonstration 
or write for free Bulletin No. 3350. 


*Designed, Engineered and 
Manufactured jointly by 
Sherman Products, Inc., 
Royal Oak, Michigan. 
Wain-Roy Corporation, 
Hubbardston, Mass. 


© 1956 Sherman Products Inc 
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poorer ore nr rr ee eee eee 


Rugged insulation finish 
for indoor and outdoor 
lines, tanks, and vessels 


Reduce insulation costs by providing both finish 
and color identification at the same time with a 
protective coating of Armstrong Insulcolor. In- 
sulcolor comes in seven colors, plus a clean white. 
It is applied by brush or spray to all types of in- 
sulated lines, tanks, and vessels, indoors or out- 
doors. There are no solvents in Insulcolor that 
create a hazard during application. Dried film is 
fire-resistant, and lasts for years under severe 
weather conditions. Maintenance is easy, as dirt 
washes readily from Insulcolor’s smooth surface. 

Insulcolor is one of the quality products in the 
complete line of Armstrong Industrial Insula- 
tions. Armstrong also offers you a complete con- 
tracting service, geared to install these products 
economically and efficiently. 

For full details on Insulcolor or any other Arm- 
strong materials that may help solve your insula- 
tion problems, send for free booklets. Check the 
ones you want on the coupon below. 


(Armstrong 


INDUSTRIAL INSULATIONS 
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Oj Armstrong 
Insulcolor®, 
Weatherproof 
Coating in 
Seven Colors 


0 Armstrong 


LT Cork Cov- 
ering, a New 
Type Cold Line 
Insulation 
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C) Armstrong 
Armaglas In- 
sulations for 
Pipes, Tanks, 
and Vessels 


O Armstrong 
Armaflex*, a 
New Flexible 
Insulation for 
Piping 


*TRADE-MARK 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Armstrong Cork Company 


2501 Ream Ave. 
Lancaster, Pa. 


Please send me the free booklets checked. 


Please have an Armstrong representative call. 


Name 
Position .... 
Company 


Address ... 
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The M/58 Controller’s Revolutionary 


Floating Disc System > 


Here’s the exclusive Foxboro design development that gives 
M/58 Control its unique versatility, precision, and stability. 
The floating disc and matched bellows assure uniformly high 
controller sensitivity and pin-point control action, even at 
widest settings of the proportional band. Lever-set propor- 
tional band adjustment is calibrated to 500%. 


Component Construction 

Gives Unrivaled Versatility 
Not only is the complete controller easily detachable as a 
unit, but also, each component is a “plug-in” unit. For 
example, reset plugs in at right as shown; derivative, 
similarly, at left. All 4 control actions, with 2 reset ranges, 
are available and easily adjustable to widest variations in 
operating conditions. Proportional action from 1 to 500% 
quickly set by lever. 























Outperforms 
all other 





controllers | 


..the controller with the FLOATING DISC 


If you think this claim is exaggerated, just put a 
Foxboro M/58 Consotrol* Controller on your process. 
The tougher the job, the more it will outperform other 
controllers! Or ask any present user... many of the 
largest, most progressive petroleum and chemical 
processors are using hundreds of these instruments. 
They will unhesitatingly confirm that this exclusive 
Foxoboro development has put their processes “on 
stream”, automatically and smoothly from the control 
room, without false starts or confusion. 

The M/58 Controller can do the same for your 
process. The flexibility of its control functions makes 


*Reg. U.S. Pat. Off. 


OXBOR 


Reg. U.S. Pat. Off, 


it readily adaptable to all processing techniques. All 
four actions are available, with two ranges of reset 
... all are easily adjustable to the most widely vary- 
ing operating conditions. For example, reset and 
derivative functions plug in . . . proportional action 
from 1 to 500% can be quickly set by a lever. And 
calibration is a simple zero adjustment! 

Get full details on this simple, truly “universal” 
Controller. Write for Bulletin 13-19 and ask your 
Foxboro Sales Engineer for a demonstration. The 
Foxboro Company, 741 Neponset Avenue, Foxboro, 
Mass., U.S.A. 


CONSOTROL INSTRUMENTS 

















LONG-RANGE SAVINGS WITH 
LONG-LASTING ORBIT VALVES 





Plant maintenance men know that 
Orbit Forged Steel ASA Class Valves 
have established an outstanding rec- 
ord for trouble-free service. And that 
is why these key operating men ask for 
ORBIT VALVES for new plant con- 
struction, replacement and expansion 
programs. Maintenance is extremely 
low on Orbit valves—they are built to 
give long years of trouble-free service 
—and this adds up to long-range 


savings. 
ORBIT \ 


ORBIT VALVE COMPANY 


BOX 699 e 


TULSA, OKLAHOMA 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Venturi Type — available sizes: Flanged End only, ASA Class, 
2, 2¥, 3, 4 & 6 inches, beginning with 150 Ibs., thru 2500 
Ibs., Carbon & Stainless Trim. 











Full Round Opening sizes available in Flanged & Screw End 
ASA Class, 1, 1%, 2, 2%, 3 & 4 inches, beginning with 300 
Ibs., thru 2500 Ibs., Carbon & Stainless Trim. 


WAREHOUSES: Houston, Texas, 407 Velasco, CApito! 8-6623, TWX HO 
115; Odessa, Texas, 402 West County Road, Federal 7-2263, TWX 
ODESSA TEX 8041; Casper, Wyoming, 247 West First St., Phone 3-5707, 
TWX CP 394; Long Beach, California, 1425 West 15th Street, HEmiock 
7-6206; Edmonton, Alberta, Canada, 7119-104th Street, Phone 391-283 
CANADIAN REPRESENTATIVE: T. R. Pickford & Company, Ltd., Calgary, 
Alberta, 536 8th Avenue West, Phone 2-7371 

EXPORT REPRESENTATIVE: New York 36, N. Y., S00 Fifth Ave, 
BRyant 9-2236 
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HYDROGEN 


...n0w much do you need? 


Girdler offers you complete engineering-construction 


service for BIG-CAPACITY plants 


When you plan facilities for “tonnage hydrogen” for 
treatment of refinery feed stocks and hydrocarbon 


products, it will pay you to take advantage of 
Girdler experience. 


Big plant experience: Girdler has designed and 
constructed large plants for petroleum products and 
chemicals. Two hydrogen plants have been built 
each of which can produce gas at the rate of seventy 
million cubic feet per day. More than 45 Girdler 


hydrogen plants are giving outstanding performance 
in the United States and Canada. 


Girdler manufactures all of the catalysts used in 


Girdler hydrogen plants. These catalysts permit 
high production rates. 


Call or write 
for complete information 


the GIRDLER Compory 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
GAS PROCESSES DIVISION + DISTRICT OFFICES: New York, Son Francisco 
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If you’ve got the bends... pipe bends, that 
is...stop and think a moment about this: 


ADSCO Expansion Joints will do a better 
job because of... 






@ LESS HEAT LOSS. A 12-inch line 1000 
feet long, carrying steam at 200 Ibs. and 550 F. 
will lose 16% more heat if bends are used in- 
stead of ADSCO Expansion Joints. 


@ LESS PRESSURE DROP. The same line 


will have a 28% greater pressure drop with 

























bends than with ADSCO Expansion Joints. * 
Ra 
@LESS SPACE. One pipe bend requires 50 N 
or 100 cubic feet of valuable space. ADSCO \ 
Expansion Joints require no extra space. j 
@LOWER COST. Used to absorb 4 inches of 


expansion per 150 feet of 12-inch pipe, an ex- 
pansion bend, or loop, will cost 50% to 100% 
more than an ADSCO Expansion Joint. Similar 
savings will result from the use of ADSCO 
Expansion Joints in other sizes of pipe lines. 


If you are planning construction of a pipe 
line or modernization of an existing one 
with bends, ADSCO invites inquiries on 
the use of Corruflex Packless or Slip-type 


( 
Expansion Joints. 
LY 
S 


Write for Bulletins 54-10PR 
and 35-51-PR. 











AMERICAN DISTRICT STEAM [IVISION 


Apsco INDUSTRIES. INC. ENGINEERED 
20 MILBURN ST. BUFFALO 12, N. Y. 


PRODUCTS 
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Inside Story on POWELL 


FIG. 3059-—— 
(Sectional)-—-A.S.A. 
300-pound Steel 
Lubricated Plug 
Valve. 


FIG. 2456 SS——OS&Y 
Gate Valve—-1/16 
Raised Face Separate 
Yoke Arms. Flanges 
are in accordance 
with ASA B16.5. 


Fig. 2433 SS—- 
Stainless Steel Bolted 
Cap Swing Check Valve 
for 150 pounds W.P. 


The Wm. Powell Company, Cincinnati 22, Ohio . 


-- 111th VEAR 


STEEL VALVES 


Steel Valves may appear similar on 

the outside. But their performance may 
be quite another stary-—-for there can 
be a big difference in the metal, in 
design and in manufacture. And the 
inside story on Powell Steel Valves is 
that every valve has PERFORMANCE 
VERIFIED. 


Only the finest materials are used in 
Powell Steel Valves. And painstaking 
quality control is rigidly enforced 
through each step of manufacture. For 
example, every machining operation is 
accurately gauged. All parts are 
thoroughly cleaned and degreased. As 
a final step in manufacture, EVERY 
POWELL STEEL VALVE IS GIVEN AN ACTUAL 
LINE TEST. 


Because of Powell's painstaking 
quality control, plant shutdown 
through valve failure is practically 
unknown. Records from refineries, 
power and industrial plants the world 
over prove it. 


Consult your Powell Valve distributor 
If none is near you, we'll be pleased 


to tell you about our COMPLETE quality 
line which has PERFORMANCE VERIFIED. 


PERFORMANCE 


PV 


VERIFIED 





of 
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POWELL VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES 
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Now ... NON-PRESSURIZED liquid-phase heat systems that 
operate up to GOOF. 


AROCLOR 1248 


Operates at atmospheric pressure...cuts installation and maintenance 
costs of expensive pressurized systems. 


Fluid is tire-resistant...increases safety by eliminating direct-firing, or 
heat transfer with flammable fluids. 


Complete Aroclor 1248 heating circuit. There is 
no vapor formation and consequently no traps, feed 
pumps, etc. to maintain. Open vented tank permits 
free expansion of the fluid... avoids all problems 
of feed regulation, vacuum systems or condensers. 


USER WO. 5 
WACKETED KET 








rue Cal 


MANHOLE 
FOR REMOVAL 
OF SLUDGE 


The Equipment... capacities can range from 
small portable units—usually electrically heated 
—to large gas- or oil-fired units generating from 
250,000 to over 10,000,000 B.T.U.’s per hour. 
Circuits are closed, forced-circulation. Compact 
design saves space, minimizes installation and 
maintenance costs. 


The Fluid... Aroclor 1248 is a highly stable chlo- 
rinated polyphenyl; does not support combus- 
tion up to its boiling range 652° to 725° F.; has 
autogenous ignition temperature of extremely 
high 1299° F.; is non-corrosive. Aroclor 1248 
operates in most systems four to seven years 
without replacement. 


Contact Monsanto for SOURCES of AROCLOR 1248 


heating systems 


Write to us on your company letterhead. We will send you technical 
information about Aroclor 1248 and/or the names of Aroclor 1248 heat- 
transfer system manufacturers and designers. Organic Chemicals Division, 
MONSANTO CHEMICAL COMPANY, Dept. IF-2, St. Louis 1, Missouri. 

AROCLOR: Reg. U. S. Pat. Off. 
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GIVE A MODERN DAY LIFT TO TANKER LOADING! 


Hooking up hose lines to a tanker is often a rough, dirty, and sometimes 
dangerous task. However, loading drudgery is becoming just a memory 
wherever the new Chiksan Marine Loading Arm has gone into service. 
Heralded by many as the first basic improvement in the loading of marine 
tankers in over 30 years, the new Chiksan Loading Arm not only insures 
faster tanker turn-around time, but promises material savings of lost man- 
hours due to hose handling injuries, insurance and compensation pre- 
miums, and expensive rubber hose replacements. Savings within a decade, 
one customer estimates, will actually amount to the purchase price of a 
5-arm unit. For descriptive literature, write Chiksan, Brea, California. 


Where once a crew of seven men labored for 30 minutes to hook up 
a rubber line, now one man operating hydraulic controls can swing a Chiksan 
Loading Arm aboard, for hook up, in less than a minute. 


Please Address 
Dept. 51 


ag CHIKSAN COMPANY-BREA, CALIFORNIA * CHICAGO 5, ILLINOIS * NEWARK 2, NEW JERSEY 
yy 


il Equipment Mfg. Corp. (Division), Houston 1, Texas * Subsidiaries: Chiksan Export Compa 
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Work Horse of Industry..since o (6 


The Terry Steam Turbine Company was 
incorporated in 1906 to manufacture 4 
workable and efficient prime mover that 
would operate with minimum mainte- 
nance. This prime mover was the solid- 
wheel turbine, which had been invented 
by Edward Clinton Terry a few years 
before. 

Although maintenance practice has im- 
proved vastly since then, the demand for 
the turbine has multiplied many times. 
Rising maintenance costs have actually 
increased the need for trouble-free oper- 
ation. 

Today, there are more Terry solid- 
wheel turbines in operation, and there are 
more built each year, than ever before. 
The explanation is simple. 

Here is a turbine with a virtually in- 
destructible wheel. Made of a single forg- 
ing of special composition steel, there are 
no separate parts to loosen or work out. 
As the only function of the blades is to 
form a series of pockets, any wear which 
may occur does not materially affect horse- 
power or efficiency. 

Blades will not foul. They have large 
clearances and are further protected by 
the projecting rims at the sides of the 
wheel. As the side clearances are also very 
large, end play can do no harm. 

These are a few of the reasons why the 
Terry solid wheel turbine has been the 
work horse of industry — since 1906. For 
the ey story, send for a copy of Bulletin 
S-116. 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 


1906 was the year this turbine 
was built in Terry’s plant. It is 
believed to be one of the first 
small direct-connected turbines 
built for commercial use in the 
United States. 


TT-1203 
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Our Lubrication Engineers worked 


with Engine Designers, then put 


EXTRA anti-wear protection 


in AEROLUBE’ 93-C! 


Top anti-wear characteristics are specifically formulated into 
Cyanamid AEROLUBE 93-C inhibitor to give the éxtra protection 
required in engine break-in, severe service or other problem 
conditions faced by lubrication engineers. This concentrated 
zinc dithiophosphate inhibitor safeguards stability—it is an ex- 
cellent oxidation inhibitor that prevents formation of harmful 
peroxides and organic acids. It sharply reduces wear of valve 
lifters and other critical engine parts. 


Zinc dithiophosphate has proved itself to be one of the 
most effective additives for commercial lube oils. Maximum 
wear resistance, oil stabilization and bearing protection, de- 
manded by modern engines, have been built into Cyanamid’s 
AEROLUBE 93-C. 


Light color and compatibility with lube stocks and other 
additives, make AEROLUBE 93-C outstanding for‘use in pre- 
mium oil products—for regular use as well as initial fill. 


AERO® HDS CATALYST REFINING RESEARCH 


In modern hydrodesulfuriza- At Stamford, Connecticut, the Refinery Chem 
tion processes, Cyanamid’s icals Department of Cyanamid maintains lab- 
new Aero HDS Catalyst oratories unsurpassed in the refining field for 
contributes highest available basic research and development in catalysts 
volume activity and excel- and other refinery chemicals. As a part of ex- 
lent mechanical properties. tensive research and pilot plant facilities, spe- 
Cyanamid’s specialized cata- cialized equipment and methods—such as the 
lyst know-how may be help- electron microscope and vapor-phase chroma- 
ful in initiating or improv- tography — are used to develop information 
ing your hydro-treating leading to improved products which give opti- 
operation. mum performance under field conditions. 








; CYANAMID — 
Our field men are constantly absorbing new developments —=3 <= 


at the research, development and operating levels. In this AMERICAN CYANAMID COMPANY 
way, your Cyanamid man keeps abreast of the petroleum REFINERY CHEMICALS DEPARTMENT 
industry’s dynamic technology and can offer a valuable 30 Rockefeller Plaza, New York 20, N. Y. 
technical service to refiners. In Canada: North American Cyanamid Limited, Toronto and Montreal 
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Write for your free 


copy today! 


NEW! Valuable Information on Sulfuric Acid 
in this big, fact-packed data book... 


36 pages of helpful technical data 
—including material not available 
elsewhere! 


Here—from America’s foremost 
producer of Sulfuric Acid—is one of 
the most helpful technical bulletins 
ever offered on this vital basic chemi- 
cal. It provides a wealth of carefully 


Basic Chemicals for 
American Industry 


selected data which years of con- 
sumer contact have proved to be most 
useful and most frequently required. 


In addition to interesting back- 
ground information, this fact-packed 
bulletin covers such pertinent topics 
as physical properties . . . storage and 
handling methods and equipment... 
methods of analysis, etc. Included are 


many tables, charts and graphs on 
Sulfuric Acid and Oleum, some of 
which are not available elsewhere. 


Write for your copy, now! 
No user of sulfuric should be without 
this valuable technical bulletin! We 
will be glad to send you a free copy. 
Use company letterhead, please, 
when you request it. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL 


& DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 
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FLUID COKING PROCESS 
TO CONDENSER 


COKER GAS Oil 


SLURRY RECYCLE 


3800 B/D UNIT OF CANADIAN PETROFINA LTD., POINTE-AUX-TREMBLES, CANADA 


FLUID COKING GIVES YOU MORE VALUABLE 
PRODUCTS FROM HEAVIEST RESIDUA 


Esso Research and Engineering Company offers you Fluid 
Coking, the first successful fully continuous process for con- 
verting low value pitch into valuable lighter products. Fluid 
Coking actually handles the heaviest feed that can be pumped. 

It results in a higher percentage of gas oils, and makes possi- 
ble greater ultimate yields of good quality heating oil and 
gasoline, and smaller amounts of coke than any coking process 
ever developed. Fluid Coking is another achievement of the 
Esso Research program — 38 years of new process develop- 
ments made available to refiners around the world. 


ESSO -RESEARCH AND ENGINEERING COMPANY 


15 West 51st Street, New York 19, N. Y. 


Investment and operating costs are lower. “Fluidized coke” 
by-product is used as public utility fuel and in the smelting 
industry; other new and more valuable outlets have been 
developed. 

Five Fluid Coking installations are on stream; three more 
will be completed during 1957. Licensees enjoy benefits of 
continuing Fluid Coking research. Flexible Fluid Coking can 
play an important part in helping you process heretofore 
uneconomical crudes and maintain your refinery balance. We 
would welcome your inquiry. 


Your key to progress... 





an Esso Research process 





. 
bas 


(1) Bolted diaphragm case assures tightness, offers no pockets to accumulate moisture, permits use 
of flat stock diaphragms in emergency. (2) Cast iron yoke provides inherent rust resistance ‘and 
rigidity — cannot get out of alignment. (3) Standard 6-30 psi range springs available (at no extra 
cost) for easy interchangeability with 3-15 psi range. (4) Stroke scale shows actual increments of 
plug travel. (5) Full specification data on serial plate gives complete information at a glance. 


= = ae |) 


es 
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Masoneilan Control Valves Pioneer in 





Design To Cut Downtime! 


Practical Engineering Builds In Features 
to Speed Servicing, Reduce Time Losses 


Practical engineering aims at reducing main- 
tenance to a minimum and speeding unavoid- 
able servicing. That’s one reason Masoneilan 
Valves find such widespread acceptance — 
they combine the economies of long life, low 
service costs and minimum downtime. 
Mason-Neilan pioneers many high C, de- 
sign features with the maintenance man in 
mind — making his job simpler and more 
speedily accomplished. Consider, for ex- 


ample, these ten ways in which proper design 


helps save important money. And for the full 
story on the complete line ask the office 


nearest you—or write 


MASON-NEILAN 


Division of Worthington Corporation 
51 NAHATAN STREET, NORWOOD. MASSACHUSETTS 


MASONEILAN 


Sales Offices or Distributors in the Following Cities: New York + Syracuse 
Chicago « St. Louis + Tulsa «+ Philadelphia «+ Houston + Piusburgh 
Atlanta « Cleveland + Cincinnati « Kansas City «+ Phoenix + Detroit 
San Francisco « Louisville + Salt Lake City + El Paso + Albuquerque 

Charlotte « Los Angeles « Corpus Christi « Denver « Appleton 
Birmingham + New Orleans «+ Seattle 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


(6) Split-ring, preformed packing assures long service, ease of replacement. (7) Motor is easily re- 
moved from bonnet without disturbing packing box. (8) Bolted packing box assures maximum seal 
with minimum friction; provides visual check on packing life. (9) Superfinished stems move freely, 
reduce packing box friction, increase packing life. (10) Interchangeability of trim parts assures 
accurate fit of replacements, speeds conversion for change of process. 
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YEARS 
FROM TODAY 


TUBESEALS*‘ NOW IN FLOATING ROOF 
TANKS WILL OPERATE AS EFFICIENTLY 
AS THEY DO TODAY! 


WE DOUBT this can be claimed 
for any other floating roof seal! 


exhaustive tests prove: 


To determine the efficient life-expectancy of the Ham- 
mond Tubeseal in service, tests were made under the 
worst possible conditions to which a floating roof seal 
can be subjected. The Tubeseal was moved across very 
rough rivet heads, erection burrs and abrasive weld 
surfaces, for a total travel of 70,000 feet. This is equiv- 
alent to a normal wear of more than 36 years in actual 
service. Moreover, as the tests were run dry, there was 
the added disadvantage of the absence of lubricating 
effect normally created by wetted surfaces. Upon com- 
pletion of these rigorous tests, the scuff band had only 
worn through the ribs and had barely penetrated 
through the material, leaving two-thirds of the stock 
intact; proof that the Tubeseal is unimpaired after 
traveling 70,000 feet. 


The 36 year life-expectancy of a Hammond Tubeseal 
assumes no mechanical accident and is arrived at in the 
following manner: Each year a floating roof, in normal 


service, makes about 48 trips to and from top and bot- 
tom of tank. The roof of a 40 foot tank, therefore, will 
travel 1920 feet per year. Assuming 1920 feet of travel 
per year (based upon full depth of travel) and applying 
our accelerated wear test, the Tubeseal will be service- 
able for at least 36 years 542 months. 


70,000 feet 
46,400 feet 


(on same line) 
Horizontal welded seam crossed .. 21,200 times 
Flat head rivets crossed 63,600 times 


CONDITION OF TUBESEAL AFTER TEST: Scuff 


band had worn through ribs and had barely 
penetrated into the main material, leaving 4% 
of stock intact. 


THE HAMMOND TUBESEAL 


is the most efficient and positive seal known. Tests were conducted dry with no aid of lubri- 


J cant normally resulting from stored product. 
it features: 


Photos show projections used for test. Included 
are 16”o0f ¥%” horizontal weld—24” of sharp, 
irregular vertical weld—2 erection burrs—3 34” 
flat head rivets and 2 34” cone head rivets. 


no moving parts 

no mechanical maintenance 

climate proof 

non-corrodible 

can operate to bottom of tank 
or above the top 

no vapor space below the seal 

entire circumference has tight 
seal under pressure at all times 

longer working life expectancy 


NToM tele). Mae): meV te) 1 
NO EVAPORATION 


i feomeotel-i-lel-jie}, | 
*patented Write for bulletin TS 


WARREN and BRISTOE, PA. * PROVO, UTAH « CASPER, WYO. * BIRMINGHAM, ALA. 
RY PAM OLI La 


BOSTON 10, MASS. - NEW YORK 20, N.Y. + CINCINNATI 2, GHIO + CHICAGO 3, ILL. + WARREN, PA. 

BRISTOL, PA. + ARLINGTON, VA. + GREENVILLE, S. C. + BIRMINGHAM, ALA. + SAGINAW, MICH. 

SAPULPA, OKLA. - PROVO, UTAH » CASPER, WYO. + LOS ANGELES 57, CALIF. - HAVANA + MEXICO CITY 
“TIPSA,"" BUENOS AIRES - CAIRO, EGYPT + PORT-AU-PRINCE, HAITI + LIMA, PERU 


Licensees: CALIFORNIA, CANADA, ENGLAND, BELGIUM, GERMANY, ITALY, FRANCE, JAPAN 
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in a singie 

CLARK CBA-8S 
balanced/opposed 

compressor 


Now, for the really big applications, Clark introduces the most powerful com- 
pressor ever built—the new CBA-8. The ability to handle tremendous horse- 
power, however, is not the only feature of this new compressor. Being extra 
heavy and rugged in all respects, it is the perfect choice for those services where 
extremely high pressures are required such as in the process industries and for 
high pressure wind tunnel applications. 


High discharge pressure invariably causes a high pressure rise across the cylin- 


ders which results in heavy pin loads. The new CBA-8 is designed to carry pin 
loads of 100,000 pounds with ease. For large air compressor installations, at 
normal pressures, the CBA-8 will operate with minimum maintenance because 
of its heavy construction. The balanced/opposed design principle, originated 
by Clark, assures vibrationless operation. 


Two new CBA-8 units already have been delivered for a special application. 
Your Clark representative will gladly give you full details on this new unit. 


CLARK BROS. CO. - OLEAN, N. Y. 
One of the Dresser Industries 
Sales offices in Principal Cities Throughout the World 
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there’s enough difference to make ALL the difference 


At final inspection, each individual Scovill Heat Exchanger Tube is checked 
for diameter, wall thickness, concentricity and length, to conform 
to permitted tolerances under pertinent specifications. 


Inherent, however, in the quality of the alloys from which these tubes 

are drawn are many other distinctive “differences.” Phosphorized Admiralty 
Heat Exchanger Tubes, for example, are initially hot extruded from billets made 
by Scovill’s unique continuous casting process. In this process, continuous 


, 


“blending” of the alloy from many melts produces exceptionally uniform metal 
with even distribution of optimum inhibitor (phosphorus) content. 

The net result:—more perfect finished tubes . . . smooth, dense, 

free from surface defects . . . uniform in chemical composition 


fully protected for long service life . . . delivered to the user in perfect condition. 


On your next installation, let us show you how these “differences” in 

Scovill Heat Exchanger Tube can lead to superior field performance. 

A comprehensive range of standard tube alloys is available to meet every condition. 
Scovill’s Technical Service is alwavs ready to help you with special problems. 


Scovill Manufacturing Company, Mill Products Division, 
99 Mill Street, Waterbury 20, Connecticut. Phone Plaza 4-1171. 


HEAT EXCHANGER TUBE 


FOR APPLICATIONS FROM MARINE TO PETROCHEMICAL . . . FROM COMPRESSOR INTERCOOLERS TO ‘‘CAT-CRACKER’’ EXCHANGERS. 


Phosphorized Admiralty « Admiralty ¢ Arsenical Admirajty e Naval Brass « Red Brass, 85% « Deoxidized Copper 


Arsenical Copper ¢ Cupro Nickel 10%-20%-30% e« Aluminum Brass « Aluminum Bronze, 5% « Muntz Metal « Duplex Tube 
178C56 
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FOR VITAL FLOW CONTROL 


HETHER yov’re developing a new process or modernizing an 
old one—investigate the unique characteristics of the bear- 
ingless Pottermeter. 


This electronic flowmeter—easily installed in any type of piping 
to operate at any angle, at any pressure and at temperatures 
from —450 to +1200°F, measures flow of any liquid with 
an accuracy of +% of 1%. 
Pottermeters are available to measure flows as low as 0.07 
GPM or as high as 3,000 GPM. The inherently linear 
output of the Pottermeter makes it ideal for systems 
to control either flow rate or total flow. 






Find out how the bearingless “floating 
rotor” used in the Pottermeter can give 
you more precise flow measurement, longer 
trouble-free service life, and more accurate 
flow control. 


* 
tial 


Write for Bulletin PS-1 


POTTER AERONAUTICAL COMPANY 
Route 22 + Union, New Jersey » Phone MUrdock 6-3010 
Makers of “Potter Engineered” products 
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JAMB NUT 






FLAT FOR 
BROACHED 
HANDWHEEL 







COUNTERBORE 







SECTION THRU. 
YOKE NUT 
FOR GATE VALVE 






heat and wear resisting 


STAINLESS STEEL 


Heat and wear-resisting stainless steel yoke 
nuts in Vogt Valves give longer trouble-free 
service. We have proved this in our own 
“Torture Chamber,” under constant and accel- 
erated testing, as well as in tough service 
applications. They are made from a special 
stainless steel alloy having excellent bearing 
quality, matchless strength, and a melting 
point of approximately 2700°F. 

The rotating gate valve yoke nut design, 
illustrated, has flats for a tight fit with the 


Vo St 





square broached hole of the handwheel. Non- 
rotating yoke nuts, for globe and angle valves, 
are of the same superior design and quality. 
Vogt GP Valves are available in a complete 
range of sizes from 14” to 2” and rated 800 
pounds at 850°F, and 2000 pounds at 100°F. 





Adv. No. 6 in a series describing the features 
of Vogt GP Valves, 


Write For Your FREE COPY of sugalenent 
No. 1 to Catalog F-9. Address Dept. 24A-FPR. 


HENRY VOGT MACHINE CO. 
P.O. Box 1918--Louisville 1, Ky. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, 
Philadelphia, St. Lovis, Charleston, W. Va., Cincinnati, 





DROP FORGED STEEL 
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A. P. GREEN 


CASTABLE REFRACTORIES 
SERVE THE 
PETROLEUM INDUSTRY 





py ef “A. P. Green castable refractories have been time-tested and proved 
. i's, in the field... for every specific refractory application in the petroleum 
a industry. Results achieved: reduced “down time” and labor costs... lower 


fuel costs and increased heating efficiency... greater safety and 
reduced maintenance control. 


For detailed information and specific recommendations... write, 
Engineering Department, A. P. Green Fire Brick Company... or call 
your local A. P. Green distributor. 


A. P. Green Castable Refractories ... designed to exact specifications to do an exact job 


A rapid setting, high strength refractory castable. Mixed with water, it takes on a hydraulic bond without 
KAST-SET the application of heat. KAST-SET will not shrink, has excellent resistance to abrasion, and is ideally suited 
for monolithic linings. It may be used at temperatures up to 2700° F. 


A lightweight castable recommended for temperatures up to 2500° F. It is used for monolithic linings in 
KAST-O-LITE all types of stills and heaters, tar stills, heat treating furnaces, flues, and stacks. Reduces heat loss. Insures 
closer temperature distribution and control. 


CASTABLE INSU- A hydraulic-setting castable for temperatures up to 2000° F. Recommended for complete monolithic linings 
LATION NO. 20 and lightweight panel construction in oil stills and heaters. Weighs 50 pounds per cubic foot in place. 


CASTABLE A hydraulic-setting castable insulation for temperatures up to 1600° F. CASTABLE BLOCK MIX combines 
the advantages of a castable material with low conductivity and light weight. It provides maximum 
BLOCK MIX insulating efficiency and ease of installation. Weighs only 20 pounds per cubic foot in place 


CASTABLES FORGUN Gun application of SK-7 produces a lightweight lining with excellent deny and insulating efficiency for 
APPLICATION Sk.7  ‘*e™mperatures up to 1800° F. Installation and labor costs are reduced...no forms required. 
rae Ideal lining for ducts, flues and breechings. 
KS-4 This strong abrasion resistant castable can be gun applied with a minimum of rebound loss. Recommended 


for catalytic regenerator linings, stack linings, bubble towers, and duct linings exposed to abrasion or 
corrosion. For temperatures up to 2550° F. 


4 > Gs A. P. GREEN FIRE BRICK COMPANY 
REFRACTORY Mexico, Missouri, U.S.A. 
PRODUCTS Plants: Mexico, Mo. * Woodbridge, N. J. * Sulphur Springs, Texas 
: IN CANADA: A, P. GREEN FIRE BRICK COMPANY, LTD. 
Toronto 15, Ontario 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 
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RIGHT DOWN OUR ALLEY 


This is “pipe alley” in a large Midwestern refinery. It is made 

up of connecting lines between refinery units and storage tanks. 

Such “pipe alleys” are highly practical to a refinery since all 

l i the pipe is confined to one area, and the lines are kept above- 

eas ground where they are easily accessible for inspection and 
maintenance. 

Over 70,000 feet of the pipe in this alley is NATIONAL Seam- 

less, “Walls Without Welds,” 1234-inch O.D. with .375-inch 


wall. 
* * - 


Refinery pipe and tubing problems are “right down our alley.” 
We manufacture NATIONAL Seamless Pipe and Tubes in over 
2 dozen different steel analyses, each designed to counteract 
specific refinery problems such as corrosion, oxidation, pres- 
sure and temperatures. Other chemical compositions are also 
available in tubular products, and at the present time, a wide 
variety of high temperature problems is under study. 

If you have a refinery tubing problem, we’d like to give you 
a hand with it. We have a technically trained Mill Service 
Force available to you for technical and operating assistance 
in meeting your tubular requirements. This Force is also avail- 
able for consultation in the field. We’ll see that you get the 
right tubing for the job, at the lowest cost. Write to National 
Tube Division, United States Steel Corporation, 525 William 
Penn Place, Pittsburgh 30, Pa. 


TWO DOZEN DIFFERENT NATIONAL TUBE ANALYSES: 


Carbon 5 Cr, Y2 Mo 17 Cr 
Carbon, V2 Mo 5 Cr, Y2 Mo, 1% Si 18-8 

1 Cr, ¥%2 Mo 7 Cr, Y2 Mo 18-8 Ti 
1% Cr, Y2 Mo 8 Cr, ¥2 Mo 18-8 Cb 
2 Cr, Y2 Mo 8 Cr, 1 Mo 18-8 Mo 


“ 


LT ar ll ei tt 2% Cr, 1 Mo 9 Cr, 1 Mo 25-20 


— 2% Cr, V2 Mo, % Si 12 Cr 3% Ni 
3 Cr, 1 Mo 12 Cr, Al 5 Ni 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS PIPE AND TUBES 


S 2.8 a ae 
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/ After again outgrowing our quarters, we 
- have purchased property at 108 North 
/ 


Trenton Avenue, in Tulsa, consisting of 
approximately three and one quarter 
acres and several buildings. The main 
office building contains in 
excess of 14,000 square 
feet. Our rapidly ex- 
panding engineering de- 
partment will be housed 

in a separate two story 
— building with about 37,000 
square feet. We have our own 
railroad spur and equipment storage 
buildings. A paved parking area for about 
200 cars permits offstreet parking and 
should prove a great convenience for 


both our many visitors and our employees. 





You are cordially invited to visit us any 





time at 108 North Trenton Avenue. 


and Post 
Office Box (1558) numbers remain the same. 






A DIVISION of VITRO CORPORATION of AMERICA 


RY ENGINEERING Company 


NEW YORK TULSA TORONTO 
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Here’s a brand new 1-yd. profit-maker for you — 
the Bucyrus-Erie 3OQ-BB. Offered with either 
crawler or rubber-tired carrier mounting, it’s 
readily convertible to various front ends — shovel, 
dragshovel, dragline, crane, or clamshell. 


New ... fast ... quality-built, the 3O-B 
is just what you need for quick, dependable han- 
dling of your refinery maintenance work. Check 
the brief rundown of features given below; then 
request full details. 


Matched to your needs 


® Your choice of diesel, gasoline, or single-motor electric 
power. Direct or torque converter drive. 


@ Five easily-converted front ends — shovel, dragshovel, 
crane, dragline and clamshell. 


SONA SNR NN RR SY RRR GMI OE GRURRRE ior e RET MRRIAT 
BUCYRUS-ERIE COMPANY : 
South Milwaukee, Wisconsin 
Gentlemen: Please send me details on the new 30-B. 


Nome 





Organization 








Address 





City 





233E56C 


BUCYRUS | 


fem dole Meolthioltimelile Me) ol-ieehilale 
efficiency you can depend on 


... YEAR AFTER YEAR 


Your choice of five crawler mountings plus Transit 
Crane on rubber-tired carrier. 


Extra equipment for special jobs—independent propel, 
third drum unit, and cathead. 


Designed to out-perform 
Easy, air control for smooth, big-output working cycles. 
Easy to service — automatic lubrication of many parts. 


Large, cool-running clutches and brakes. 


Six conical hook rollers distribute loads evenly between 
upper and lower works to save wear. 


Five main operating clutches are alike, with parts inter- 
changeable. 


Specially-processed steels add strength and wear re- 
sistance. 


Strong, rigid cast revolving frame withstands twisting 
and bending stresses, maintains machinery alignment. 
233E56C 


BUCYRUS-ERIE COMPANY 
South Milwaukee, Wisconsin 


oi =iale Mm ce) mere) ealeli-ii— 
facts NOW! 





+ Electric Power 


van NEAT 


Service... Dependable Service 


Next to a captivating sunset nothing has such a magical 

appearance as a giant refinery flooded by the grandeur of : 

electric light on a pitch dark night. ELECTRIC Pow ER 

Spectators view it with unceasing awe — Businessmen If It’s Electrically 
Powered—it’s Easier to 

view it as a well-lighted, efficiently powered investment. Maintain. 

Over 72 per cent of this nation’s refineries utilize depend- 

able purchased Electric Power. More cost conscious men 

are specifying it every year. 


WRITE PETROLEUM ELECTRIC POWER ASSOCIATION, P. O. BOX 2771, DALLAS, TEXAS, OR 
CALL THE SALES ENGINEER OF YOUR LOCAL UTILITY ELECTRIC POWER COMPANY—NOW 
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FIREPROOF AND 
EXPLOSION- 
PROOF! Leakage 
of vapor or liquid 
to atmosphere or 
leakage from out- 
side into pump is 
impossible. Not 
only is plant and 
personnel protect- 
ed but loss of val- 
uvable pumpage is 
prevented. Type 
KC High-Pressure 
Single-Stage 
Stuffingboxless 
Pump illustrated. 


477 7OowN 


HANDLE 
AT HIGH 


NO STUFFING BOX! 
NO PACKING! 


Bingham Stuffingboxless Pumps are success- 
fully handling liquids having high vapor 
pressure, requiring high suction pressure 
and, frequently, abnormally low pumping 
temperature (—300°F). Standard models 
handle suction pressures up to 2,000 psi 
(higher pressures available). Pumping tem- 
peratures to 850°F and higher also can be 
handled. These conditions present no diffi- 
culty for Bingham Stuffingboxless Pumps, 
but they are difficult and sometimes impos- 
sible to meet with conventional pumps due 
to limitations imposed by the stuffing box. 


Because there is no stuffing box, Bingham 
Stuffingboxless Pumps eliminate all the 
disadvantages of conventional pumps op- 
erating with stuffing boxes equipped with 
packing or mechanical seals. 


Bingham Stuffingboxless Pumps are in 
service today all over the world, with dis- 
tinguished records in reliability, continuity 
of service, and low maintenance. Write to 
your nearest Bingham office for Bulletin 
107 or for additional information. 


*And other volatile liquids. 





The Bingham 


Type HPD 
“Double 


Bingham 
Type VS 


Volute” Single-Stage 
Multi-Stage Wet-Pit 
Double Case Pump for 

“Hi-Press” high 
pump for capacity, 
extremely medium 

high head 
pressure service. 


service. 
‘On 


Bingham Type CP A Bingham Type CKA 

“Double Volute" Multi- “Double Volute” Single- “Double Volute” vertically split- 

Stage, Double-Case pump Stage Koke-Krusher Single-Stage Process case two-stage 
for hot or cold service. for coke-laden pumpage. Pump. pump for 
hot service. 


Bingham Type CAD Bingham Type CM 
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LIGHT HYDROCARBONS* 
SUCTION PRESSURES 


British American Oil Co., Ltd. 


Carbide & Carbon Chemical Co. 


Canadian Investors, Ltd. 


E. |. duPont de Nemours & Co. 
ESSO Standard Oil Co. 
Great Lakes Pipe Line Co. 


Poiymer Corporation 
Phillips Petroleum Co. 
Stanolind Oil & Gas Co. 


Standard Oil Company of Indiana 
Tennessee Gas & Transmission Co. 
Tide Water Associated Oi/ Co. 


Cities Service Company 
Creole Pipe Line Company 


Sinclair Oi) Company 
Sohio Petroleum Co. 


Texas Company 
Warren Petroleum Co. 


Gulf Oil Corp. 
Imperial Oil Company Ltd. 
‘X 








SALES AND SERVICE OFFICES 
e BOSTON, MASS. NEW YORK CITY, N.Y. 
. CHICAGO, ILL. PHILADELPHIA, PA. 
CLEVELAND, OHIO PITTSBURGH, PA. 
DALLAS, TEXAS SAN FRANCISCO, CALIF. 
DENVER, COLO. SEATTLE, WASH. 
HOUSTON, TEXAS ST. LOUIS, MO. 
KANSAS CITY, MO. ST. PAUL, MINN. 
LOS ANGELES, CALIF, TULSA, OKLA, 
NEW ORLEANS, LA. TORONTO, ONT., 
VANCOUVER, B. C., CAN. 


SINCE 1921 


BINGHAM PUMP COMPANY 
General Offices: 2800 N.W. Front Avenue, Portland 10, Oregon 
Factories: Portland, Ore. * Vancouver, B. C., Canada 





PUMPS FOR PETROCHEMICAL SERVICE 
j 


Bingham 
Type KT 
Stuffing- 
boxless 
Pump for 
high suction 

pressures 
and cold 
service. 


Type VCP 
Vertical 
Pump for 
low NPSH 
conditions, 
featuring 
bottom 
dismantling. 


Bingham Type CD 
“Double Volute” 
Double Suction 
vertically-split case 
pump for hot service. 


Bingham Type CJ 
“Double Volute” 
Two-Stage Process 
Pump. 


Bingham Type HSB 
“Double Voiute” 
Double Suction Pump 
for high heads. 


Bingham Type MSB 
Horizontally Split-Case 
Multi-Stage Pump 
for high pressure hot or 
cold service. 
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Superior plant is the 
Potent Agent in achieving 
economical production. 


Oil Installation 





schemes and all the 

other triumphs of twentieth 
century engineering 
require pipes and fittings 
that will give 

efficient service allied 


to well planned layout. 


Shaw-Petrie and Clyde 
Tube Forgings Limited, 
manufacture, fabricate, 
and erect, to the 

highest specification, 

a complete range of 
pipe-work and Seamless 
Steel and Alloy 

Butt Welding Fittings. 








LONDON OFFICE 157 VICTORIA ST. SW1 


TELEPHONE TATE GALLERY 9325-6 
Y D E 5 E AND AT SOUTH SHIELDS, LIVERPOOL 
AND BELFAST 


| OVERSEAS 
| 
| 
| 


SHAW-PETRIE 


CANADIAN CLYDE TUBE F 
P.O. BOX 278 WESTON O 


New Zealand Barbados 
East West British Guiana 
Central and Jamaica Belgium Holland 


South Africa Trindad Norway Sweden 


LIMITED oe fe Sa 


NORTH HILLINGTON - GLASGOW SW2 - TELEPHONE HALFWAY 5551-6 RIBS St AR SS iii cia) aan 
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All CAPOSITE moulded insulation materials 
are made of Amosite asbestos. The photo- 
graph clearly demonstrates the immense 
volume which is obtained when the natu- 
ral Amosite is fiberised—the sign of high 


efficiency as an insulating medium. 





CAPOSITE is supremely well suited to the CAPOSITE MOULDED ASBESTOS FIBRE PIPE INSULATION 


EFFICIENCY DATA SHEET—PIPE SIZES 6” to 10” BORE. 





thermal insulation of oil refineries. With 
| HOT FACE TEMPERATURE °F. 400°F 600°F 800°F 


a limiting temperature of 1000°F ., high THERMAL CONDUCTIVITY 


K =B.Th.U. in./sq. ft./hr./in./°F. 


thermal efficiency and great structural MEAN TEMPERATURE °F. 250 350 450 


0.43 0.47 0.53 








a —— a 


strength and resilience, CAPOSITE has Thickness | Uses | en gur- | toot 
f 


Nominal u Loss Sur- 
Pipe .D. ° iB. Th. “se Effic. B. * U, Effic. face (B.Th.UJ Effic face 
Size i Insulation sq. fe. ‘e .| sq. fc. » | Temp.) sa. fe. Temp 

F. hr F. hr F 


gained for itself a unique position among ad | Be | neh 


6” 1” |135 | 87-7) 126 | 233 | 90-6] 167 | 354| 92-5) 218 
1a” =|102 | 90-8] 107 | 177 | 92-9] 135 | 270| 94-3) 171 

| 2 | 83-6] 92-4) 97/145 | 94-1] 118 | 223| 95-3| 145 
Oil Industry. | 24” | 71-8) 93-5) 91 | 125 | 95-0] 107 | 192] 96-0) 128 
3” | 63-5| 94-2) 86/110 | 95-5] 100| 170] 96-4| 117 
34” | 57-3| 94-8] 83 |100 | 96-0] 95 | 154| 96-7| 109 
4” | 95-2) 81 | 91-7 96-3) 91 | 142 mpd 103 


thermal insulation materials used by the 


ud 88-0} 127 lie | 90-8) 169 | 341 | 92-7) 222 


14” 7) 91-0 = 169 | 93-1) 137 | 258) 94-5) 174 
rs 2) 92-7) Sim 94-4/ 120 | 211 | 95-5] 148 
24” 4) 93-8 4 117 | 95-2) 109 | 180) 96-1} 131 
These figures are compiled from results of official tests by 3” ‘2| 946 e7 103 8} 102 | 159 | 96-6 | 120 
THE NATIONAL PHYSICAL LABORATORY, TEDDINGTON, computed in . oar ‘2| 95-1) 84) 92-7) 96:2 143 | 96-9) 111 
accordance with formulae shown in BRITISH STANDARD ” S| 95-6) 82 | 84-6 96-5) 131 | 97-2 
SPECIFICATION appendices. I | i 


Please write for full technical details q 
THE CAPE ASBESTOS COMPANY LIMITED 
114 & 116 Park Street, London, W.1. hed 


Cables: Incorrupt, London. 
































corer in CANADA to: Cape Asbestos (Canada) Ltd., 200 Bloor Street East, Toronto, Ont 
U.S.A.: The North American Asbestos Corporation, 141 West Jackson Boulevard, ee. 4, IHinois. 


SOUTH AFRICA: Cape Asbestos South Africa (Pty.) Ltd., P.O. Box 2533, Johannesburg; ITALY: Capamianto S.P.A., via Sant’ Antonino 57, Turin. 
FRANCE: Isolamiante S.A. 37 Avenue Franklin D. Roosevelt, Paris 8e. 
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PROGRESSIVE 
ENGINEERING WITH 


HEAD WRIGHTSON 


Constant expansion and development in Nuclear Power Plant, Oil & Chem- 
ical Plant, Iron & Steelworks Plant, Coal & Ore Raising and Treatment 
Plant, etc. offer 





FIRST CLASS OPPORTUNITIES 


to Engineers of all grades in 


Chemical, Electrical, Mechanical, Structural & Civil Engineering. 











VACANCIES EXIST FOR 


Technicians, Designers, Draughtsmen, Research Workers 
and University Graduates. 


All the works on Tees-Side are situated within 12 miles of lovely coast 
resorts or Yorkshire Dales and Moors. Wonderful marketing area and 
a chance to live better in ideal surroundings. FINE WORKING 
CONDITIONS. GOOD SALARIES WITH PENSION SCHEME. 


ASSISTANCE WITH HOUSE PURCHASE 


If you are interested in a well paid position with real prospects in this 
large and growing organisation you should write to 


The Personnel Manager, Dept. P. 


TEESDALE I1RON WORKS, THORNABY-ON-TEES 
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ON COVERING THE WORLD 


A 50 YEAR EXPERIENCE 


From the early days of “ Boiler Covering” Newalls have 
been foremost in the development of industrial insulation 
techniques. 


In almost every country, meeting all types of climatic and 
working conditions, are installations on which Newalls’ 
Insulation has for many years given maximum heat 
conservation and temperature control. 


With an international contracting organisation and time- 
proved materials including Newalls (Reg’d. Brand) 

85% Magnesia, Nicosil, Newtempheit and Amosite Asbestos, 
Newalls provide an insulation service ensuring peak operating 
efficiency in Oil Refineries and Petro-Chemical plants. 


Ne WA IIs LEADERS IN REFINERY INSULATION 


NEWALLS INSULATION CO. LTD. Head ‘Office : WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 
Agents and vendors in most markets abroad 
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250,000 Gallon Field Welded 
Caustic Soda Storage Tank, 
fabricated of Flanged Quality 
Steel. 


years of KOVEN fabricating 


6 
Enpeince built into every job 
X-RAY INSPECTION FOR 


QUALITY CONTROL 


KOVEN equipment in all metals and alloys 
includes: High pressure vessels built to 
A.S.M.E., A.P.1. Codes; extractors; mixers; 
stills; kettles; tanks; stacks; breechings; hot 
transfer lines; large diameter fabricated pip- 
ing and plate exhaust ducts; shop and field 
erected storage tanks; high vacuum testing. 








SPECIALISTS IN INTRICATE FABRICATION USING: 


* STAINLESS STEEL * ALUMINUM 
* MONEL * NICKEL * INCONEL 
* ALL CLAD MATERIALS 
* NICKEL PLATED STEEL 


Fabrication to all A.S.M.E. Codes 


built for 250 Ib. working pres- , 
sure. All seams 100% X-rayed. 








10’ diameter x 20’ high, Stain- a ” ; » = Y 
less Steel Jacketed Digester, , 9 a > 
z 





Call or write for a consultation with a trained 
KOVEN representative, and send for Bulletin 
#550. 


See Sweet's Catalog File and Chemical Enaineering File 





KOVEN FABRICATORS, INC. 


92 E. Dickerson St., Dover, New Jersey Nickel Plated Steel Fraction- 
ating Columns for use with Alkali Proc- 
Telephone: FOxcroft 6-0400 essing; 4’ diameter x 40’ long. 

PLANTS: JERSEY CITY, N. J. * DOVER, N. J, » TRENTON, W. J. 
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how much does heater downtime cost? 


A 36,000 B/D petroleum refining unit 
using a 100 million Btu heater upgrades 
the value of its crude charge roughly 
$25,000 per stream day. If the heater 
comes down for any reason only 10 days 
a year, a loss of a quarter million dollars 
is chalked up. A gain of 30 operating days 
in the year can mean a realization of 10% 
on capital investment which, in a multi- 
million dollar plant, is a considerable sum. 

Downtime is expensive. The purchaser 
of a heater must as a result look beyond 
his initial cost to the long pull. For the 
long pull, Lummus oil heaters have con- 
sistently exhibited great durability while 
operating efficiently and with an absolute 
minimum of days lost to maintenance 
work. 

The major refiners prefer Lummus 
heaters for this reason. In the last 25 years, 
the dollar value of Lummus furnaces pur- 
chased has exceeded that of any other 
company in the world. So—when you con- 
sider a new refinery or a new unit—assure 
good operation and maximum profit 
throughout the life of your plant. 

Consult with us on design, engineering 
and construction of your heater installa- 
tion. 

The Lummus Company, Oil Heater 
Division, 385 Madison Avenue, New York 
17, N. Y. Branch offices in Chicago, 
Houston, Montreal, London, Paris, The 
Hague, Caracas. 


LUMMUS 


Oil HEATER DIVISION 
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with METEX Hi-Thruput MIST ELIMINATORS 


METEX Hi-Thruput Mist Eliminators, installed 
in process towers and vessels, effect sharp separation 
of liquids and gases. Quality and yield are increased. 
Valuable liquids are knocked out and returned. Con- 
tamination of subsequent processing is removed. 
Turbines and compressors are protected from damag- 
ing liquids. Where build-up of coke or solids is a 
consideration, on-stream service life is increased 
three to four times. Air pollution is reduced, too. 

METEX Hi-Thruput Mist Eliminators provide 
virtually 100% removal efficiency, even at extreme 
temperatures and pressures. Pressure drop is negli- 
gible. Their outstanding performance is due to re- 


6-201 
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positioning of the wires by the METEX patented 
Herringbone Fold... an exclusive development of 
the originators of knitted wire mesh entrainment sep- 
arators. Impingement target area is increased and 
stagnation points reduced. 

In any processing equipment or vessels where 
liquid entrainment is a contributing factor in design 
or operation, specify METEX Hi-Thruput Mist 
Eliminators to assure greater production, improved 
quality of yield and substantially reduced operating 
and maintenance costs. 

For complete information and specifications, 
write today for your free copy of Bulletin No. ME-6. 
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You can mount the transmit- 
ter at the point of measure- 
ment, either indoors or out. 
A sturdy, weatherproof 
aluminum cover protects all 
working parts and adjust- 
ments. 


( 





Interior view of the trans- 
mitter shows the accessibil- 
ity of all parts. Span and 
zero adjustments are easy 
to make, and no changes 
of parts are required. 


"lee Tel-O-Set transmitter offers complete versatil- 
ity. This highly accurate force-balance instrument 
measures temperature, gage pressure or absolute 
pressure, and transmits a proportionate output signal 
to a receiver or controller. It requires only one 
thermal system and one pressure system for all 
ranges, and changeover from temperature to pressure 
measurement is extremely simple. 


You can adjust the span to any values between 20 
and 150 psi, or 50 F and 400 F. And you can shift the 
span to cover any part of the overall transmitter 
range . . . from 40 to 600 psi, or from —375 to 1000 F 
. . . without changing parts. 


The Tel-O-Set transmitter is unmatched in perform- 
ance. It’s just as accurate at small spans of 20 psi and 
50 F as at wide spans of 150 psi and 400 F. It responds 
swiftly to changes in temperature or pressure to give 





TEL-O-SET 


transmitter 


gives you full rangeability 
without 


changing parts 


you control within close tolerances. It’s effectively 
compensated for ambient temperature and pressure, 
and fully protected against the effects of vibration. 


Get complete details on Tel-O-Set transmitters . . . 
and related Tel-O-Set miniature indicators, recorders 
and controllers . . . from your nearby Honeywell 
sales engineer. Call him today .. . he’s as near as 
your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Indus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa.—in Canada, Toronto 17, Ontario. 


@ REFERENCE DATA: Write for Specification $1003-1. 


{iH} Honeywell 
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SERVING THE 
PETROLEUM 
NATURAL GAS 
CHEMICAL 
AND ALLIED 
INDUSTRIES 


ie eed : aah: 3 


HOUSTON, TEXAS 


CONSULTATION, PROCESS AND DEVELOPMENT 
ENGINEERING, SURVEYS AND ECONOMIC 
STUDIES ARE A PART OF OUR BROAD 
ENGINEERING SCOPE. 


DETERMINATION OF THE REQUIREMENTS 
FOR RAW MATERIALS, UTILITIES AND PLANT 
INVESTMENT PLUS AN EXTENDED FORECAST 
OF EARNINGS WHICH PROPERLY RELATES 
THESE ITEMS IS NECESSARY FOR A 
REALISTIC RE-EVALUATION OF YOUR 


INTEREST IN ANY PROCESS. 
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HASTELLOY Alloys in Convenient Forms 


... for Superior Corrosion Resistance 


a ioih bee Hk be 





EXTRA CORROSION RESISTANCE 


Equipment made of Haste toy alloys is giving good 
service handling such severe corrosives as boiling hydro- 
chloric and sulphuric acids. The alloys are also used to 
handle these acids at !ower temperatures and in all 
concentrations. HasTELLoy alloys are the most economical 
material for handling such reactive materials as hydrogen 
fluoride and wet hydrogen chloride gas at high tem- 
peratures. The alloys are also highly resistant to wet 
chlorine, acid salts, phosphoric acid, nitric acid, and 
organic acids. 


AVAILABLE IN STANDARD FORMS 


HasTE.oy alloys are available in all of the standard 
mill forms—sheet, plate, bars, rods, wire, tubing, pipe, 
fittings, and fasteners. They can be obtained as sand 
and investment castings. 


. 


TEST THEM NOW 








Samples for trying Hastetioy alloys under actual 
plant conditions are available without charge. Get in 
touch with the nearest Haynes Stellite Company office 


and describe the corrosive conditions involved. 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 
UCC) 


General Offices and Works: Kokomo, Indiana 


Sales Offices 
Chicago - Cleveland - Detroit - Houston 
Los Angeles - New York - San Francisco - Tulsa 


‘Haynes’’ and ‘‘Hastelloy” are registered trade-marks 
of Union Carbide and Carbon Corporation 
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DE LAVAL 


BARREL TYPE 
oe ae 
COMPRESSOR 


" pl ROME LE SA 


Send for new 


Bulletin 0504 








in a reformer at General Petroleum - 


This De Laval centrifugal recycle barrel 


type compressor is doing a dependable job 
handling hydrogen under high pressures at 
the General Petroleum plant in Ferndale, 
Washington. It takes hydrogen at an inlet 
pressure of 500 psig and discharges it at 
625 psig. The unit is driven by a 1110 hp 
turbine operating at 9900 rpm. 

General Petroleum Corporation is only 
one of many refiners who have specified 





handles hydrogen under high pressures 


De Laval Compressors. Whether you need 
to handle light or heavy gases at high or 
low pressures in catalytic cracking, reform- 
ing, alkylation, coking or any similar 
service, it pays to look to De Laval. 
Rugged De Laval centrifugal compressors 
perform dependably in heavy-duty con- 
tinuous operation. De Laval has more than 
40 years of experience in solving gas com- 
pression problems. 


Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 


811 Nottingham Way, Trenton 2, New Jersey 











Puzzled about getting the 
Right Explosion-Proof Lighting 


( ‘ Equipment? 











Only Crouse-Hinds has everything you need 
4M every Class ...in every group! 













For complete protection when making lighting installations installations, all UL-listed, no matter what class or group of 
in hazardous locations you need more than explosion-proof or Article 500 of the National Electrical Code is involved. 
dust-tight lighting fixtures. You also need UL-listed explosion- 


: é : The same holds true for the entire Crouse-Hinds Condulet 
proof switches, junctions, fixture supports, unions and seals. 


line of more than 15,000 conventional and explosion-proof 
Crouse-Hinds now offers a broad selection of Condulet® items. With the broadest line in the field, Crouse-Hinds recom- 
explosion-proof lighting equipment for Class I, Groups A and B mends exactly what you need . . . and only what you need. 








locations. In fact, you can specify A nearby Crouse-Hinds distributor will be glad to discuss 
complete Crouse-Hinds ex- your explosion-proofing problems and make recommendations 
plosion-proof lighting without obligation. 






A GJATIONAL 
ECTRILA 


N aheale 7 


FEB. 10-16, 1957 


CROUSE-HINDS company 


Main Office and Factory: Syracuse, N. Y. 
*Registered Trade-Mark Crouse-Hinds Company of Canada, Ltd.: Toronto, Ont. 


OFFICES: Birmingham Boston Bulialo Chiesge Cincinnati Cleveland CorpusChristi Dallas Denver Detroit Houston Indianapolis KansasCity LosAngeles Milwoukee New Orleans NewYork Philadelphia Pittsmurgh 
Portland, Ore. St.Louis St Paul Sanfrancisco Seattle Tulsa Washington RESIDENT REPRESENTATIVES Albany Atlanta Baltimore Baton Rouge Charlotte Chatrancoga Jacksonville Reoding.Pe. Richmond,.Va Shreveport 


9 ways to demineralize water . 


(BY ION EXCHANGE) 


Uses low-cost anion exchanger and anion re- 
generant (soda ash). Typical use—removing 
soluble salts from water for ceramic mixes 
and slips or from rinse waters used before 
painting, mirror silvering, etc. 





$a 


Used for treating feedwater for boilers in gen- 
eral range of 600 to 1400 psi. Also (without 
degasifier) for removing impurities from plat- 
ing baths and recovering chromate from plat- 
ing rinses. 





For raw water with high sulfate and chloride 
content. Low-cost Weakly Basic Anion Ex- 
changer removes major portion of electrol 
load. Countercurrent regeneration of anion 
units reduces operating costs. 





For same type of raw water as C. Counter- 
current regeneration of both cation and anion 
units cuts operation costs. 





For waters where alkalinity is a major part 
of the anion content. Polishing units require 
infrequent regeneration. Produces, at low 
cost, low-solids feedwater suitable for high 
pressure boilers (over 1400 psi). 





High flexibility of operation. Can operate in 
parallel for peak flows. Can maintain service 
flow during regeneration of either pair of 
units. 





Produces effluent of extremely high quality. 
Suitable for “super critical” pressure boilers 
and atomic reactors. (Initial and operating 
costs are usually higher than for separate 
anion and cation units.) 





For raw water with high sulfate and chloride 

content. Two-step demineralizer reduces load 

on Mixed Bed unit, cuts operating cost. 

(Strongly Basic. Anion Exchanger is used in 

ey of Weakly Basic where raw water has 
igh silica and alkalinity.) 





Recommended where alkalinity of raw water 
is high. Cation unit and Degasifier reduce 
load on Mixed Bed unit, cut operating costs. 








All of the above systems, with equipment 
and resins made by Permutit, are in com- 
mercial use. Other combinations are pos- 
sible—also use of special ion exchangers 
such as PERMUTIT SK for separating 
uranium oxide from other metallic ox- 
ides in ore. 


Most of these systems (C and higher) 
are used almost exclusively for demin- 
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eralizing feedwater for high-pressure 
boilers . . . but the list of possible applica- 
tions in other fields is growing. 

If you have a problem ion exchange 
might solve, we'll be glad to study it with 
you and bring you the benefits of this 
experience. Address: The Permutit 


PERMUTIT 


rhymes with ‘‘compute it’’ 


ION EXCHANGE for Water Conditioning 


Company, Dept.PR-1,330 West 42nd St., Chemical Processing* Industrial Waste Treatment 


New York 36, N. Y. 
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TURN ON PERFORMANCE 


CHAPMAN LIST 960 


Forged Steel 
Gate Valves 


This is an open and shut case of top performance 
and lowest maintenance. To begin with, the 
wedge faces on Chapman List 960 are super 
hard. In fact, they’re hardened to 800 Brinell 
by Chapman’s exclusive Malcomizing process. 
They can’t seize. They can’t gall. The seat rings 
are hardened stainless steel. They last longer 
and, when necessary, they’re very easy to 
replace. 

There are no full-pressure repacking diffi- 
culties. Bolted follower on the outside screw 
rising stem design has no threads that are ex- 
posed. 

Is it any wonder there are more Chapman 
List 960 valves on more jobs than any other 
small forged steel gate valve? They stand up 
perfectly under conditions ranging from 380 psi 
at 1000°F to 2000 psi at 100°F. You use Chap- 
man List 990 valves for higher pressures. Sizes 
for List 960 are from 4” to 2”. You can have 
rising stem with yoke or rising stem with inside 
screw. And the Bonnet joint is either gasketed 
or ground metal-to-metal, depending upon your 
needs. 

To take a good look at the ways to cut your 
valve costs, take a good look at our Catalog 10. 
Write, today, for your copy. 


The 


CHAPMAN 


VALVE MANUFACTURING CO. 
INDIAN ORCHARD, MASS. 
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Blank size: %"" thick x 16144" x 234" Blank size: ¥%"" thick x 9°’ x 31"’ Blank size: 5’’ thick x 78’ OD 


Stainless steel plate 
produced to your specifications 
for quick delivery 


Blank size: 4’’ thick x 7%"’ x 71%". 
Mlustrations show before and after machining. 


i 
: 
I 
l 
! 
1 
! 
! Confidence in Carlson service has made G.O. Carlson, Inc. the country’s 
! leading specialist in stainless steel plate. As we grew to this position 
! in the industry, we learned and developed new methods of working 
1 stainless plate. 

I What does this mean to you? 

I It means you can buy for quick delivery exactly what you need in 
I stainless steel plate—sheared, sawed, flame cut, abrasive cut, or 
i machined. And this is true whether the job is a “toughy” or “run 
l of the mill”! 

{ When you need stainless steel plates—special patterns like these or 
4 plain rectangles—you'd better try Carlson service, where experi- 
I ence pays off. 

! 


All the products illustrated here 
were flame cut, sawed, abrasive 
cut, sheared or machined from 
stainiess steel plate. 


Stainless Steels Exclusively 


| ‘OA 'ARLSON, INC. 


THORNDALE, PENNSYLVANIA 
Plates « Plate Products « Forgings « Bars « Sheets (No. 1 Finish) 


= District Sales Offices in Principal Citi 
Blank size: 2’ thick x 60’ OD si i sed a ie 


W 


Blank size: 3Y%"" thick x 1064’ OD Blank size: Y%"" thick x 75’ x 88"’ Blank size: 1¥%4"" thick x 26’ OL 
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Bristol Series 500 Pneumatic Control- 
lers are the easiest controllers on the 
market to use and maintain—still the 
most dependable and trouble-free. 

The reason? The basic simplicity of 
the operating mechanism. That hasn't 
changed in the years since we intro- 
duced this long-time favorite among 
instrument men. Reason No. 2: they 
are equipped with famous Bristol 
measuring elements. 


Easy calibration 

It’s this foolproof simplicity of the 
control system that makes calibration 
so easy on Series 500 controllers. Only 
one service adjustment is required and 
provided to exactly calibrate the con- 
trol system. The control system can 
be completely disassembled and after 
reassembly (even with replacement of 
parts) can be restored to precise cali- 





BRISTOL’S® SERIES 500 CONTROLLER, shown 
here with four-position transfer station. In- 
ternal station also available. 


BRISTOL 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING 
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Simplest pneumatic controller 
to use and maintain 


Bristol gives you improved stability of control action 
—but keeps basic simplicity of Series 500 Controllers 


bration with this one adjustment. 

No special tools are required. A 
¥%4-inch wrench is all that’s needed. 

The 500’s completely interchange- 
able parts, accurately designed and 
manufactured to extremely close tol- 
erances, make possible this built-in 
calibration. 


And check these features: 
improved control stability—ad- 
vanced automatic control techniques 
have been applied by Bristol engi- 
neers to improve stability of control 
action in the new Series 500W Con- 
trollers. 


Wide-band models offer choice of 
% to 400% proportional band with 
simple band shift. 


True zero derivative setting —exclu- 
sive with Bristol. 


Reset action stops in reset models — 
again a Bristol exclusive—prevent loss 
of control due to prolonged deviation 
from set point. 


Four-position internal transfer sta- 
tion with automatic, manual, test, and 
service positions, plus pressure-match- 
ing button and manual pressure regu- 
lator, for maximum convenience in 
process control. 


Complete data available 


Write today for engineering data on 
Bristol’s Series 500 controllers for your 
critical control problems. They’re avail- 
able for automatic control of tempera- 
ture, pressure, vacuum, draft, absolute 
pressure, liquid level, humidity, pH value, 
electrical measurements, and mechani- 
cal motion. The Bristol Company, 111 
Bristol Road, Waterbury 20, Conn. 


TRAIL-BLAZERS 
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FOUR-POSITION INTERNAL TRANSFER STATION 
shown here in interior view of Series 500 
Controller. Permits remote manual control, 
testing and servicing without disconnecting 
instrument. 





YOU CAN GET THESE 
CONTROL MODES: 

1. Fixed narrow band (on-off) 

2. Proportional band—'2 to 100% and ‘2 
to 30%. 

3. Reset with wide band—rates 0.1 to 10 or 
1 to 300 repeats per minute. Proportional 
band 2 to 400%. 

4. Derivative (rate)—'2 to 100% propor- | 
tional band. Derivative time 0.2 to 20 
min., plus zero derivative setting. 

5. Reset plus derivative—proportional band 
and reset rate as in “reset” above. Deriv- 
ative time as in “derivative” above. 


YOU CAN HANDLE THESE 
CONTROL PROBLEMS: 
1. Cascaded control 2. Selective control 3. 
Ratio control 4. Time-program control 5. 


Pneumatic tronsmission. 
6.55 











IN PROCESS AUTOMATION 
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Best way 
to solve your 
tube corrosion 
problems 


What heat-exchanger tube alloy best meets your 
specific operating conditions? What effect will a 
change of alloy composition have on your operating 
and maintenance costs? Will future changes in oper- 
ating schedules impair the efficient functioning of 
your tubes? 

Best way to answer these and many other ques- 
tions affecting your heat-exchanger tube selection 
is to ask Bridgeport. Our 60 years of tube manu- 
facturing and corrosion research, backed by modern 
methods and facilities, have led to the development 
of a wide range of tube alloys to meet virtually every 
corrosion problem. Here are some of the standard 
tube alloys Bridgeport offers: 








Py Bidgep>rt 


Admiralty—Good corrosion resistance 
to most types of circulating water at 
low velocities. Resists dezincification 
Excellent corrosion resistance to clean 
fresh water and certain types of indus- 
trial and sewage pollution. A common 
choice for refinery heat exchangers 
where sulfides are present in petroleum 
streams. 


Aluminum Brass — Excellent corro- 
sion resistance to sea water. Resists 
impingement corrosion where water 
velocities are high. Excellent corrosion 
resistance to chlorinated sea water 
when chlorine is used for slime control. 
Excellent corrosion resistance to clean 
and polluted fresh water. Ideal for 
severe operating conditions. 


Copper—Good general corrosion re- 
sistance. Good impingement corrosion 
resistance where water velocities are 
low. Immune to dezincification. Suc- 
cessfully handles esters, fluorides, 
oxygen, hydrogen, etc. Excellent heat- 
transfer rate. Widely used for heat ex- 
changers, evaporators and condensers 


Cupro Nickel—Considered the best 
copper-base alloy for all-around corro- 


Bridgeport’s Technical Service and 
Corrosion Laboratories are at your 
service to help you with specific prob- 
lems. Call your nearest Bridgeport Sales 
Office for complete information. 


The Bridgeport Condenser Tube Handbook 
has 162 pages of valuable information 
on corrosion and how to combat it 


Write for a copy. 


sion resistance toward saline waters 
Has unusually high strength at elevated 
temperatures 


Aluminum Bronze —Good general re- 
sistance to impingement and corrosion 
in brackish water and in areas where 
water is contaminated by acid wastes 
Handles non-oxidizing salt solutions, 
glycols, esters, halogen derivatives, etc 


Red Brass—Good corrosion resistance 
in fresh water. Excellent resistance to 
dezincification. Satisfactorily handles 
chlorinated organic compounds 


Muntz Metal—Similar to Admiralty 
in resisting sulfur corrosion. Resists 
dezincification in sea water, brackish 
water and most fresh waters. 


Duplex—The ideal answer to many 
dual corrosion problems. Widely used 
in exchangers handling hydrogen sul- 
fides, chlorides, ammonia and various 
petroleum products. A range of over 
101 combinations available for all refin- 
ery and chemical processes 





BRIDGEPORT CONDENSER TUBES 


Bridgeport Brass Company, Bridgeport 2, Conn. + Offices in Principal Cities 
In Canada: Noranda Copper and Brass Limited, Montreal 
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your own painter can 
“COLD GALVANIZE” 


any steel surface with... 






921 Pitner Avenve 360 Carnegie Avenue 


Evanston, lilinois 
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on shore ... 


/ / 
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CORPORATION 


4809 Firestone Bivd., South Gate, California 





2404 Dennis Street 6530 Supply Row 


Kenilworth, New Jersey Jacksonville, Florida Houston, Texas 





DIMETCOTE 
x the 100% 


inorganic 
zinc coating 


or offshore 





Dimetcote is absolutely unique. It is not a paint, it contains no oils, resins 
or any other organic materials, yet it can be applied by spray or brush. 
When Dimetcote is applied to steel, a reaction takes place at the surface which 
produces chemical bonding as well as physical adhesion. It is almost 
impossible to find the interface between Dimetcote and the steel. 


Dimetcote has many unusual characteristics. It shows no visible change after more 
/ than ten years exposure to the most severe weather conditions — sun, heat, fresh and 
salt water. It is insoluble in all solvents and petroleum products. It is highly 
abrasion resistant, but if abraded through to bare steel, the coating 


will cathodically inhibit corrosion. 


Now tanks and structures can be given the same protection that galvanizing 
affords, plus salt water resistance. Existing structures need not be dismantled and 
new structures can be coated either before or after erection. Only one coat 
of Dimetcote over a sandblasted surface is required to protect such structures as: 


/ Tank Exteriors « Cargo Tanks in Tankers « 
¢ Christmas Trees « Buoys « Floating Roof Tanks « Offshore Rigs 


Dam Gates « Structural Steel 


¢ Water Tanks « Barges « Ship Decks « Stacks 


AMERCOAT CORPORATION Dept. VA 
4809 Firestone Blvd., South Gate, California 
Please send illustrated folder on Dimetcote 


eee 
g) oe ate 
Company. 


Address 
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Steelwork Goes Up Quickly 
With High-Strength Bolting 


Erection of steelwork for cracking towers and other 
types of refinery structures proceeds at a rapid pace 
when you use Bethlehem High-Strength Bolts to connect 
the structural members. 

With Bethlehem High-Strength Bolts you get field 
connections that stay tight, even when subjected to 
vibration. The bolts are used in place of rivets, and are 
combined with two hardened washers, one placed under 
the hexagonal head, the other under the hexagonal nut. 
The nut is tightened with a pneumatic impact wrench, 
resulting in high clamping pressure. 

Bethlehem High-Strength Bolts are economical because 


BETHLEHEM STEEL 
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they can be installed by two men, one using a holding 
wrench, the other an impact wrench. The bolts are made 
from carbon steel, and meet the requirements of ASTM 
Specification A-325. They are carried in stock in a 
complete range of sizes. 

If you have expansion plans in mind, we suggest that 
you discuss high-strength bolting with one of our repre- 
sentatives. The nearest Bethlehem sales office will be 
glad to hear from you at any time. 

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 


Steel Corporation. Export Distributor: Bethlehem 
Steel Export Corporation 
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How Monel pays off 
in equipment exposed to salt solutions 


... pays off in pumps At Caloil’s Perth Amboy 
refinery, this pump supplies 40,000 GPM of brackish 
cooling water. To counter the severe corrosive and erosive 
conditions, its shaft sleeves and 2200-lb. impeller are Monel* 
nickel-copper alloy. Monel alloy is a money-saver 
in seawater pumps. 





pays off in piping... 
In this California refinery, light- 
weight Monel lines proved able to handle salt water years 
longer than cast iron. This experience has been 
duplicated so often, Monel alloy piping, fittings, and valves 
are now becoming standard for such service. 








... pays off in structurals 


The value of Monel alloy sheathing in 
preventing splash-zone corrosion of offshore 
structures like this is well-known. 
A less spectacular but equally valuable use is for 
plant structurals subject to salt splash, spill 
or atmospheres . . . tank supports, for 
example, or just plain nuts and bolts. 





pays off in process vessels .. . 


These Sharples Super-D-Hydrators 
filter sodium sulfate crystals, wash them 
in brine and then dry them. Monel alloy provides 
just the needed properties for parts.... 
top-notch resistance to both corrosives, 
strength to handle high centrifugal 
forces, excellent fabricability. 





... pays off in heat exchangers, condensers 
This barometric condenser is now in service at a 
large eastern sugar refinery. It features a Monel Clad Steel 
shell and solid Monel alloy internals. This construction 
has proved so effective in resisting the corrosive attack of 
brackish bay water that the refinery has standardized on Monel. 


If your equipment for handling seawater and salt 
solutions is deteriorating faster than it should, an evaluation 
of Monel alloy in the application may prove helpful. 
Write Inco’s Development and Research Division. — -negisteres trademark 


THE INTERNATIONAL NICKEL COMPANY, INC., G7 Wall Street, New York 5, N.Y. 


INCo, Nickel 
. icke 
eee teats Alloys 


yw  @ |) nei ... for minimum maintenance 
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STAINLESS from socket to tip 


Another Marsh development! The superlative Mastergauge is now 
available with stainless and alloy steel bourdon tubes. Try to find a 
corrosive service that isn’t covered by range of materials listed above. 
Tube, socket and tip—every part subjected to a corrosive medium 
—are fused into one piece by the ““Connoweld” process . . . the ex- 
clusive process that distinguishes the Marsh Mastergauge from all 
other gauges. 
Whether you need a gauge for corrosive service or any other critical 
application, Mastergauge is the one correct answer. It gives you the 
leak-proof Connoweld construction, the stronger, more durable Stainless steel tube in the new SAFECASE 
copper-clad Marshalloy case, the precision Mastergauge movement, Here is a great combination...Marsh Master- 
the ‘“‘Recalibrator” to preserve its unmatched accuracy. Ask for data gauge with corrosion resistant bourdon tube in 


: : the revolutionary Marsh Safecase ... everything it 
covering your specific gauge needs. takes for corrosive service where a surge of over- 


MARSH INSTRUMENT CO. Soles Affiliate of Jas. P. Marsh Corp. Dept. R, Skokie, il. ee 
Marsh Instrument & Valve Co. (Canada) Ltd. 8407 103rd St., Edmonton, Alberta 
Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas 


“THE STAME 288 >) 


if 


Explosive force merely opens safety back — 


Photo shows result of laboratory test in which gun 
cartridge was discharged in rear compartment of 
Safecase. Thin, tough back yields to abnormal 
pressure, but cannot be dislodged by blowout. 
Front of gcuge remains intact, protected by heavy 
metal barrier. 
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DAVISON CHEMICAL COMPANY 


Division of W. R. Grace & Co. wi > 
. ve 
Baltimore 3, Maryland \e : 


Sales Offices: Chicago, Ill.; Houston, Texas; New York, N. Y.; Baltimore, Md.; San Francisco, Calif. 
In Canada: Davison Chemical Company Ltd., Toronto 


co es 5A etait 8 We ee 
' 
- 


Producers of: Catalysts, Inorganic Acids, Superphosphates, Triple Superphosphates, Phosphate Rock, Silica Gels and Silicofluorides. 
Sole Producers DAVCO® Granulated Fertilizers. 
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Revolutionary new design provides 


most experienced manufacturer 


longer 


cyclic life...less weight... better equalization 


Over three years of intensive research and testing have 
paid off! Badger S-R Expansion Joints — corrugated 
packless expansion joints of an entirely new design — 
are ready for your most exacting power, heating, indus- 
trial and process piping applications. 

Two significant features of the new joints are 1.) 
Curvilinear Corrugations, which result in natural “all- 
curve” flexing and equal distribution of movement 
among the corrugations; 2.) tubular Reinforcing Rings, 
which work with the new corrugations to produce 
greater effective flexing height and “all-curve” flexing 
even under higher pressures and temperatures. 

And there are other important features, too . . . size 
for size, Badger S-R Joints weigh up to 50% less than 
conventional types . . . new ring design reduces joint 
diameter . . . a complete line of accessories — including 
covers and liners — are available . . . standard models 
in stainless, monel and inconel, special types in any 
workable alloy. 


New corrugation and ring designs produce 


better equalization, 


The radically different Curvi- 
linear Corrugations used in 
Badger S-R Expansion Joints 
were developed by the Badger 
Research Department. As shown 
in the cross-section of a Series 
50 joint (ieft), the design pro- 
duces more uniform movement 
per corrugation and flexing to 
a natural “all-curve” shape, which results in lower 
stresses and therefore increased life. (White line in 
diagram shows the efficient “all-curve” shape the cor- 
rugations naturally assume under operating pressures.) 


Series 50 (low pressure) 
S-R Expansion Joints 


Learn more about ways 
S-R Joints can be 
of advantage to you... 
New illustrated brochure 
describes them in detail — 


mail coupon for your free 
copy today. 


© 1956 BMC 


“all-curve” flexing 


Series 150 S-R Joints feature 
Curvilinear Corrugations and, 
because they are used at higher 
pressures, also have tubular Re- 
inforcing Rings. A_ significant 
engineering improvement, these 
new rings make metal-to-metal 
contact only in the “valley” of 
each corrugation yet allow nat- 
ural “all-curve” flexing (white line) when the pipeline 
is subjected to pressure. The tubular shape of the rings 
also permits greater effective flexing height and there- 
fore contributes to longer joint life. 


Series 150 (intermediate 
pressure) S-R Expansion Joints 


Badger Manufacturing Company 
230 Bent Street 
Cambridge, Massachusetts 


Name 








Street and No. 





City 
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Nothing primitive about Lewin-Mathes service facilities. 
Expert technical and engineering assistance is available 
to you through 25 strategically-located Branch Offices. 


“Personally, 
| always specify 
LEWIN-MATHES 


Condenser Tube” 
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Lewin- Mathes welcomes stiff-necked specifications. 


We meet them... because, as COPPER REFINERS, 
we control the exact composition of every alloy 
billet we form into condenser tube. 


We meet them... because, as FABRICATORS, 
we control every step in the manufacture of 
Lewin-Mathes Condenser Tube from raw 
material to finished product. 


We meet them... because, as INTEGRATED 
SPECIALISTS, we take pride in delivering every 
foot of Lewin-Mathes Condenser Tube uniform 
and perfect . . . “‘tailor-made” to perform better 
under your specific operating conditions. 


Lewin-Mathes’ mastery over every physical and 
chemical property of Heat Exchanger Tube can 
mean important savings for you. Bring your 
condenser tubing problems to us and see! 


LEWIN (© ) MATHES 


SAINT eer MISSOURI 


CUPRO-NICKEL CONDENSER ' TUBE 
COPPER AND BRASS TUBE, PIPE AND ROD 
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Crude oll 


Richard C. Waldron, Okonite’s Manager of Engineering, explains: 


How to tell right from wrong in plastic control cables 


With hundreds of compounds to choose from, it’s easy to 
make an incorrect choice when selecting thermoplastic 
control cable for refinery, natural gas and petrochemical 
use. The wrong choice can be extremely costly. 


Specific Okonite plastic cable insulation and sheath 
compounds make your selection easier 
Okonite has recently introduced several Okoseal (poly- 
vinyl! chloride) and Okolene (polyethylene) insulations 


and sheaths compounded to Okonite’s own formulas. 
From these you can select the exact combination of 
insulation and sheath for your specific environment: 
salt water, petroleum oils, paraffinic hydrocarbons, 
alcohols, mineral acids, fixed alkalies, ketones, esters, 
halogenated hydrocarbons. 


Make your selection from these new bulletins 
Especially compiled for the petroleum and petro- 
chemical industries, the following bulletins give com- 
plete technical information, including dimensions, on 
Okonite plastic cables for power, control, machine 
tools, lighting circuits, motor leads, switchboards, 
communications and cathodic protection. 


—------------------------5 


THE OKONITE COMPANY, Passaic, N. J. 
Kindly send me the free bulletins checked below. 


BULLETIN 2120—Insulated Power and Control Cable—600 Volts 
(Okoseal 100) 

BULLETIN 2121—Machine Tool and Switchboard Wire—600 
Volts (Okoseal 200) 

BULLETIN 2122—High Ambient Petroleum and Chemical Resist- 
ant Wire—600 Volts (Okoseal 300) 

BULLETIN 2123—Oil and Gas Resistant Wire—600 Volts 
(Okoseal-Nylon, Type OGR) 

BULLETIN 2124—wMulti-Conductor Control Cable—600 Volts 
(Okoseal 100) 

BULLETIN 2125—Insulated Power and Control Cable—0-5000 
Volts (Okolene 400) 

BULLETIN 2126—~Multi-Conductor Control Cable—600 and 1000 
Volts (Okolene 400) 


| joumnent 2127 —Cathodic Protection Cable (Okolene 400) 


BULLETIN 2128—Relative Environmental Performance Data for 
Plastic Insulations and Sheaths 


NAME 
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Yoke — Non-F ising Stem — Qu 
Flanged Ends — Screwed Ends 


a 


Walworth saddle-type wedge gate valves are manufactured in eleven different 
combinations of designs and materials, seven of which are illustrated above. 


Saddle type wedge gate valves are easy to take 
apart and are particularly suitable for lines 
requiring frequent cleaning. Walworth Saddle- 
Type Wedge Gate Valves are available in a vari- 
ety of designs including OS & Y; Inside Screw 
Rising Stem, and Sliding Stem Quick Opening 
types—in Bronze-Mounted, All-Iron, and Ni- 
Resist. All types are designed to permit repacking 
under pressure in either the open or closed position. 


FOR COMPLETE INFORMATION, See your local Walworth 
Distributor or write on business stationery for illustrated circular. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


WALWORTH 


60 East 42nd Street, New York 17, New York 





SUBSIDIARIES: Q{I]JD) ALLOY STEEL PRODUCTS CO. Ca#Rgul CONOFLOW CORPORATION @& GROVE VALVE & REGULATOR CO. 
SOUTHWEST FABRICATING & WELDING CO., INC. © M & H VALVE & FITTINGS CO. Bp watworr COMPANY OF CANADA, LTD. 
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oe Trice ENGINEERS’ REPORT 


Subject: Texas Gas Corp. installation 


BJ MECHANICAL SEALS BOOST 
OLD PUMPS' OUTPUT 124 GPM... 








90% Saving on Piping! 


After BJ Mechanical Seals were 
installed, approximately 90% of the 
piping was removed from the pumps. 
This maze of piping with packing had 
previously been necessary for cooling 
the stuffingboxes and for recirculat- 
ing the high pressure leakage from 
the throttle bushings. Now there are 
only two lines used for handling 
cooling water to the bearing boxes 
and a 1%" line running from seal 
cover to seal cover. 


8) TYPE U 
MECHANICAL SEAL 


ELIMINATE NEED 
FOR NEW PUMP 
INVESTMENT! 


Expansion of the Texas Gas Corpora- 
tion's Winnie, Texas refinery 
created a need for 120 gpm more 
output than the existing high pres- 
sure charge pumps were delivering. 
Two solutions were considered: 

(1). add another pump of the same 
size as the pumps already in oper- 
ation; or (2). purchase a large 
single-capacity pump to replace 
existing pumps. 

Working with Texas Gas engineers, 
Byron Jackson suggested a third 
solution: install BJ Mechanical 
Seals on the existing pumps. This 
eliminated the use of packing and 
throttle bushings and stopped the 
extreme leakage loss occuring at 
these points. 

BJ Type U Mechanical Seals were 
installed on one of the puips. 

Tests showed the flow rate was 
increased 62 gpm. The company 
immediately installed seals on their 
second charge pump. The new com- 
bined output of the mechanical-seal- 
equipped pumps was increased 124 gpm 
- more than sufficient to meet the 
expanded requirements. 

In addition to this tremendous 
increase in pumping efficiency, 
other big benefits were realized: 
elimination of repacking expense and 
downtime losses; helpful savings in 
cooling water and piping; and a 
safer, cleaner working area around 
the pumps where formerly a “swamp" 
of leakage occurred. 

Whatever your pumping require- 
ments, it will pay you to inves- 
tigate now the money-saving 
advantages of BJ Mechanical Seals. 
Call your local Byron Jackson office 
Or write < .-.< 














BYRON JACKSON PUMPS 


INCORPORATED 


A Subsidiary of Borg-Warner Corporation 
P. 0. BOX 2017A, TERMINAL ANNEX * LOS ANGELES 54, CALIFORNIA 
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Why the 


Recently a large user of process equipment needed a 

304 stainless steel jacketed autoclave. It was to operate 

at a working pressure of 110 Ibs. per square inch, in 
the jacketed area. 

The answer was a stay bolt construction (they’re 

what you see in the picture above). 

This method allowed us to reduce 

head thickness—a technique that 

lowered cost considerably. This 

design also enabled us to improve 

delivery and conserve scarce nickel. 


STAYS “ 


Users of alloy processing equipment (lots of ’em) 
are taking advantage of the skills and facilities of 
Chicago Steel Tank Company. 

We can help you, too! 

At Chicago Steel Tank Company you'll find a team 
of specialists that consider unusual fabricating require- 
ments “duck soup.” Why not? They’re used to them. 
No problem with rigid customer specifications either. 
It’s all in a day’s work. 

So when you need fabricated vessels and process 
equipment of any type or material, call us. 


Write for Chicago Steel Tank Company new facilities booklet now. No obligation. 


CHICAGO STEEL TANK COMPANY 


division of U. S. INDUSTRIES, INC. “st 


For more data on advertised products, use Readers’ Service Cards, last page. 
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CONVENIENT 
TO HANDLE 



















FOR SPEEDY 
REFERENCE 











The largest, most complete catalog ever pub- 
lished for the oil refining-processing industry, 
the new 1957 Rerinery CATALOG is serving as 
a genuine time-saver for operating executives, 
superintendents, foremen, engineers, purchasing 
agents and others who buy or specify equipment 
and supplies. 

More than 300 leading manufacturers and 
suppliers have filed their complete or condensed 
catalog data in this edition. Compiled by the 
manufacturers themselves, this information is 
arranged and indexed to offer a quick and con- 
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THE LARGEST AND MOS 
COMPLETE CATALOG EVER 
PUBLISHED FOR THIS 














venient means of locating items of equipment 
and services, and sources of supply of products 
in which you may be interested. 


On the opposite page you'll find a complete 
list of companies whose complete or condensed 
catalogs appear in the current ReFrinery CatTa- 
Loc. When you’re looking for data on products 
handled by these companies, be sure to check 
your Rerrnery Cata.oe. It is the most complete 
source of buying information available in one 
volume today. 
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Unibestos pipe covering 
and block applied by the 
Aber Company to insulate 
piping, fittings and ves- 
sels of field cycling plant. 


Unibestos makes hardest joints seem easy 


Nothing is tougher to insulate than fittings. Yet whole net- 
works of tees, ells, expansion joints and other fittings are 
required for today’s refining process. Protecting these systems Joe Bestos says: 
really tests the efficiency of any pipe insulation. And when it : 
comes to cutting heat loss to a minimum, more and more Galy single-layer 
refineries are relying on single-layer Unibestos®. Unibestos is so simple to 
Unibestos gets its superior insulating properties from __ install on fittings. It cuts 
Amosite. This quality asbestos has long interlacing fibers that and handles easily 
form positive heat seals at the joints—to provide protection without breaking. 
without additional calkings. 
And Unibestos has the strength to withstand shock...the 
stability to resist moisture, acid or chemical fumes. Easy to cut, 
miter or groove, single-layer Unibestos can be installed faster 
with virtually no cleanup. Unibestos pipe insulation is avail- 
able in sectional form through 44” O.D. 


Write for FREE descriptive Bulletin 109C. 


UNARCO 2 UNION ASBESTOS & RUBBER COMPANY 


1111 West Perry Street + Bloomington, Illinois 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—VJ ol. 36, No. 1 





the most ECONOMICAL maintenance 
is PREVENTIVE maintenance 
TWO OF THE MOST EFFECTIVE 


PREVENTIVE MAINTENANCE 
MEASURES ARE: 


1i BY, to 100% SALT REMOVAL ate 
TRETOLITE COMPANY Tretolite Chemical Desalting 


2 ( r C t- 0 5 | i t 2 Tretolite Desalting prevents salts, solids, trace 
* 


metals and other impurities from entering the refinery 


SAINT LOUIS, LOS ANGELES stream. It prevents salt plugging and fouling in con- 


gee eee | ee Lee 


ae bari te ‘ 


densers, exchangers and towers, reducing clean-outs 


and tube rattling to minimum. Tretolite Desalting is 


an automatic, all-chemical process that consistently 


rT | 


delivers salt removals in the 98% to 100% range. 


9 EFFICIENT CORROSION PREVENTION 
oe ES Ma Cntae with Kontol Corrosion Inhibitors 


K ON T OL Kontol Corrosion Inhibitors prevent internal corro- 


sion and hydrogen blistering and help to eliminate scale 
SAINT LOUIS: LOS ANGELES and fouling difficulties. Kontols are readily adsorbed 
from hydrocarbon solutions at metal surfaces to form 
a tough impervious film. In addition to their inhibiting 
properties, the Kontols are powerful detergents which 


clean and de-foul refinery equipment. 





TRETOLITE COMPANY 


Ask the man in the red car A Division of Petrolite Corporation 


The Tretatite Serving Engineer 369 MARSHALL AVENUE, ST. LOUIS 19, MISSOURI 
is always on call to assist you ged ’ 


in your maintenance and 5515 TELEGRAPH ROAD, LOS ANGELES 22, CALIFORNIA 
processing problems. 











Chemicals and Services for the Petroleum Industry 


DESALTING + DEMULSIFYING + CORROSION INHIBITING + SCALE PREVENTING 
FUEL OIL ADDITIVES * WATER DE-OILING + METAL DEACTIVATORS 


AR-57-1 
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12” BARCO 


Flexible Ball Joints 


(also new 8” and 10” sizes) 


“ JA 


BARCO BALL JOINTS 


90° PIPE BENDS 
FLEXIBLE! 


y This schematic diagram 

indicates the type of piping 

layout used to allow for up to 6 inches of 

tank settling or 6 inches of tank movement 

in any direction, and also for expansion or 

contraction of the long run of pipe leading 

to the tank. Similar piping is used for both 
12” lines. 





Built to Handie 
Big Tank Jobs! 


One of the first places where twelve of Barco’s new large 


size Flexible Ball Joints have been put to use is on three 
170,000 bbl. West Coast tanks which receive crude from a new 
12,000 ft. long 24” off-shore pipeline. As shown in the above 
photograph, each tank is connected by two 12” lines—each 
fitted with two 12” Barco Ball Joints. The joints provide the 
following advantages: 


1. Allow for tank settling or tilting. Also pipe expansion. 
2. Isolate tanks against earthquake shock; also pump shock, 
3. Maximum protection against Fire Hazards. 


For detailed information about new 8’, 10” and 12” Barco Ball 
Joints, see our nearest representative or WRITE FOR NEW 
CATALOG 215B. Joints available in Bar-Ductile metal or 
steel; flanged or welding ends. 15° angular flex. 


CAD) 


100 


Ee BARCO MANUFACTURING co. 


542B Hough Street Barrington, Illinois 





Foovr Sn In Canada: The Holden Co., Ltd., Montreal 


For more data on advertised products, use Readers’ Service Cards, last page. 


The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 
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Wants a Job 
To The Editor: 

In your October issue, two doctors 
of DuPont’s say some consoling words 
and give advice to those approaching 
65 and make suggestions on how to 
pass the last years of life. 

I need no coaching, having prac- 
ticed retirement for over ten years. In 
August, 1946, they declared me to be 
useless. A few months later I was 
teaching at a university and directing 
research and felt that I had come to 
the fountain of youth. But alas, after 
another five years I was again offi- 
cially useless. 

My wife and I are living here in a 
beautiful exile. With our income it 
would be impossible to exist decently 
in the United States and to continue 
the subscription to the REFINER. Now 
I am keeping busy with my hobby, 
studying languages and doing some 
translating. When I had seen the 
soothing sentences in “Where do we 
go from 65?” that after 65 there 
| comes 70, and then it is time to pre- 
| pare for departure, I went to a clinic 
| for a checkup. The doctor summed 

up his observations in the curt sen- 
tence: “You are going to live to be 
100.” 
| What am I going to do? Please, 
| find a job for me. 





Paul Zurcher 
Lugano, Switzerland 


Liked Symposium 
To The Editor: 

The type of symposium (“Higher 
Octanes or Not?” July, 1956, Perro- 
| LEUM REFINER) is very much worth- 
| while. It helps to clear the atmosphere 
relative to newspaper speculation 
about turbine-driven automobiles, I 
feel that you gave good coverage— 
you can’t go into a lot of detail on 
some of the pertinent points since 
data are not released by the refiners. 
| A little more specific information on 
the cost to the refiner of increasing 
octanes would be desirable to round 
out the picture. You did well to go 
to the automotive industry, and you 
got papers from the big three (since 
Lamont Eltinge used to be with Gen- 
eral Motors). Eltinge did a swell job. 
I liked the controversy injected by 
G. J. Huebner of Chrysler. This sort 
of thing stimulates thinking—and in- 
| terest! I would have liked a little more 





PETROLEUM REFINER—V ol. 36, No. 1 





AUTHENTIC 


Western Heat Exchanger 






aed 


CASE HISTORY WESTERRE © 
and 


PUTS SPENCER PLANT BACK 


CUSTOMER: Spencer Chemical Company 





Weubllilyg- 


ON STREAM 


IN JUST AT HOURS! 
MARCH 29-30-31 


At Spencer Chemical Company's 
Jayhawk Works at Galena, 
Kansas, on March 29, 1956, oil 
was bled into a compressor air 
aftercooler, through a valve failure, 
causing a fire in the shell side of 

a heat exchanger, completely dl 
melting out the admiralty extended 

surface in the air aftercooler. 

THIS RESULTED IN A LOSS 

OF 130 TONS OF NITRIC 

ACID PER DAY!! 


A 


The ability to redesign a prime 

surface exchanger to handle the 

heat load originally handled by a 

special extended surface bundle, J 
and to fabricate from stock ma- 

terials in thirty hours, emphasizes 

the importance of Western’s 

speed and flexibility to our Engi- 

neering and Operating clientele. 


Western merits your consideration 
on present and future heat 
transfer requirements. 


WESTERN 


HEAT EXCHANGERS 
WESTERN SUPPLY COMPANY 
P. O. BOX 1888 e@ TULSA, OKLAHOMA 
HUDSON-RUSH COMPANY — 753 Gladstone Blvd., Shreveport, La. 
130 Casa Linda Plaza, Dallas, 18, Tex. 

P. O. Box 3151, Amarillo, Tex. 
PROCESS INSTRUMENTS & EQUIPMENT CO. — North Bidg., Charles- 

toa, W. Va. 


H. W. SEVERANCE — 2416 Frankfort Ave., Louisville, Ky. 





5:40 p.m., Mar. 29 


Call from Spencer Kansas City office, requesting retuping 
of an existing bundle of unusual design. 


8:30 p.m., Mar. 29 


Following engineering meetings on problem, Western 
engineer travels to Spencer plant, inspects damage, 
sketches existing tube sheets and other details affecting 
bundle fit; returns to Tulsa same night. 


7:30 a.m., Mar. 30 


Based on heat load, air quantities and flow, new rating 
is performed, permitting bare tube, prime surface bundle 
to do job of original specialized extended surface tubes, 
staying within pressure drop limitations on shell side of 
unit. 


10:00 a.m., Mar. 30 


Drafting Department starts on tube sheet layouts, from 
completely rated unit. Complete bundle drawings in hands 
of Shop by noon. 


12:00 noon, Mar. 30 


Stationary tube sheet, fixed tube and baffles drilled on 
three presses, with crew cutting 600 44” x 16 BWG x 20 
admiralty tubes to 17’ 2” lengths. 


s 9:00 p.m., Mar. 30 


Bundle completely assembled, electronic torque 
controlled rolling of 600 tubes at stationary and 
floating tube sheets begun. Completed, crated, and 
shipped by midnight. 


= 4:15 p.m., Mar. 31 


Spencer plant back “on stream,” having received 
bundle at 5:30 a.m., completely installed by 10:00 
a.m. 


































































= toughest 

tube maintenance 
jobs are made easy 
with AIRETOOL equipment 


See for yourself why so many refin- 
ery engineers specify AIRETOOL for 
their tube maintenance programs. 
AIRETOOL Equipment handles easy 

. is rugged, packs plenty of power 
and speed, won’t bog down or break 
down during use. AIRETOOL does 


the best job, quickly, economically. POWERFUL... FAST CUTTING 
TUBE CLEANERS quickly and thor- 


oughly remove even hardest scale and 
deposits. Air driven motors in various sizes 
and speeds. P-Type cleaner head shown, is 
just one of many types available. 

















LIGHT... HANDY 
INTERNAL 
TUBE CUTTER 


3 New . . . removes 
Pe ee leaky or damaged tubes in 
minutes! Cuts steel or non-ferrous tubes 
through tube sheets 1” to 4” thick. Air or 
- electric driven motor. 
TUBE EXPANDERS... 
Parallel rolling ...self- Q@= 





feeding... AIRETOOL Tube 
Expanders roll tight, accu- 
rate tube joints with 
maximum bond, uniform 
expansion and tightness 
throughout full thickness of 
tube sheet. 





Write for illustrated literature on AIRETOOL’S Tube Mainte- 
nance Equipment, or see your nearest Airetool Representative. 


Bn? BRANCH OFFICES: New York, Chicago, 
Al R E : |) i} lL Tulsa, Philadelphia, Houston, Baton 
x 4 Rouge. 
MANUFACTURING COMPANY REPRESENTATIVES: in principal cities of 
U.S.A., Canada, Mexico, South Amer- 
ica, England, Europe, Puerto Rico, Italy, 
Japan, Howaii. 
A EUROPEAN PLANT: Viaardingen, The Neth- 
erlands 
CANADA PLANT: 37 Spalding Drive, Brantford, Ont. 









SPRINGFIELD, OHIO 
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The Mail Box... 


detail by A. E. Cleveland (“Fuel 
Injection Changes Emphasis” )—es- 
pecially in conjunction with how fuel 
injection works and how this affects 
volatility and octane level. He did a 
good job as far as he went. (Perhaps 
that’s as far as he wanted to go.) 

You can follow up on this. Go to 
the automobile manufacturers and 
several refiners, Show how it is neces- 
sary to work together to provide lubes 
and gasolines to meet planned re- 
quirements of the auto manufacturers. 
Also, you can show how refiners solve 
some of the manufacturers problems. 

Again, this sort of thing is good— 
keep it up! 

William G. Domask 

315 Holly Drive 
Baytown, Texas 


“Excellent Series”’ 
To The Editor: 

These (PR’s July symposium on 
“Higher Octanes or Not?”) are an 
excellent series of articles. They are 
short, informative, to the point, timely 
articles. 

More of this type should appear in 
the Rerrner. Many of us do not have 
the time available for articles 6-10 
pages long—they require too much 
time to separate the meat out of the 
article. We, therefore, appreciate your 
editorial staff's efforts to bring us 
these important facts in concise form. 

Thank you for permitting me to 
comment on these articles. 

Harry G. Doherty 
Pitman, New Jersey 


Has a Suggestion 
To The Editor: 

Thanks for the reprint (of PR’s 
articles dealing with higher octanes) . 
I read this group of articles when it 
appeared, and found it very helpful. 

The only specific comments I'd sug- 
gest for improving this sort of thing 
is: Be a little more specific in naming 
cars and known changes. Such maga- 
zines as Popular Mechanics tell us 
more about what the 1957 Chrysler 
will introduce or what automobile 
companies are doing about fuel injec- 
tion, than any oil industry publication. 
This is a shame—we look to you to 
get all available information about 
new trends. 

C.S. McCoy, Jr. 
Orinda, Calif. 


AL WATER PROBLEMS 


CONSULTANTS ON INDUSTRI 





How Buell’s Exclusive Rapping Mechanism 
delivers Extra Dust Collection Efficiency 





Complementing the extra efficiency of rapping in Bueil “SF” Electric 
Precipitators, the unique Spiralectrodes add further efficiency through 
50% to 100% higher electron emission, constantly accurate spacing, 
longer electrode life. 


For more specific data 
about Buell’s extra efficiency, 
. write Dept. 21-A, 

Buell Cyclones offer two “extra-efficiency” Buell Engineering Company, 
advantages: (1) exclusive Shave-off which 70 Pine Street, New York 5, N. Y. 
harnesses double-eddy and puts it to work, 
and (2), large diameter design which elim- 
inates clogging. 


Buell’s Low Resistance Fly Ash Collector 
combines top efficiency with low draft loss, 
for natural or forced draft installations. 
Ideal for boilers from 100 to 2000 BHP. 


MECHANICAL Em 


FLECTRICAL > -nerts at delivering Extra Efficiencyin DUST COLLECTION SYSTEMS 


104 For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—YV ol. 36, No. 1 











Petroleum REFINER 
January, 1957 


A Quick Look at the Industry T H S M O N T H 





‘56 In Review : . . 


Outlook for ‘57 eee 


Products for Evrope?... 





Here’s what U. S. refiners and producers accomplished in 1956: 


© Increased refining capacity to 8.95 million barrels daily, compared with 8.63 
million in °55. 


© Upped motor fuel output more than 60 million barrels. 


© Showed only a slight increase in fuel oil output while demand jumped 67 
million barrels. 


© Set a new record (and a problem, too) for year-end crude and products 
stocks—753 million barrels (mostly gains in natural and refined products). 


© Provided the U. S. with 9.4 million barrels of crude, natural gas liquids and 
imports daily—nearly 600,000 bpd more than in °55. First time in industry 
history that supply has passed 9-million-bpd mark. 


® Crude production reached 7.2 million bpd, 351,000 barrels per day more 
than °55. 


Refiners and producers will enter °57 with three major problems: (1) Task 
of relieving oil products shortage in Europe. (2) Job of working off large 
domestic gasoline inventories which accumulated in °56 (on December 14 
gasoline inventories totaled about 17 miliion barrels, or 10 percent over the 
same date in °55). (3) Increasing oil-finding and development costs with no 
balancing crude price increases in past 34 years. 


Result: General crude oil price increase—in the offing for many months- 
may soon be with us. Increases in U. S. output and demand may not match 
°56 rates. 


Money will continue to be tight. However, refiners will be able to get loans 
for expansion—at higher interest rates. Small independents will be hit hard 
by tight money year of °57. 


Look for action soon on mounting refiner requests to move substantial 
amounts of excess gasoline stocks to Europe. 


Interior Department has appointed refining expert William R. Argyle, retired 
Sinclair veep, as consultant. His job: To study increased burdens being placed 
on refiners as result of stepped up shipments of crude from Gulf Coast, instead 
of products, 


ellis 
Some good may come out of Suez crisis after all. Lease holders of oil sands 
_.and shale have been impressed with increased activity in sales since beginning 
of Nasser’s folly. — 


If Canal is tied up more than six months, Union oil will do much more than 
- shake down its new 300-ton-per-day shale oil plant near Grand Valley, Colo. 
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News You 
Need to Know 


A Quick Look at the Industry (continued) 





Postings on 


Octane Race... 


Automatic Refining 


Is on the Way... 


Pens from Oil... 


Atoms and Oil... 


New Future for 


Aromatics... 


New Oil Fields 
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Show Promise .. . 


Some refiners are beginning to feel a real financial pinch in keeping pace 
with the octane scramble. Look for more companies to stay in the regular 
gasoline class because of increasing cost of making high octanes. 


Next step, process-wise, is isomerization, but it has not proved economical in 
most cases. 


Activity is stirring up in the tetraethy] lead field. First came the Ziegler process 
out of Germany (some are not convinced this method can be used commer- 
cially). Now Ethyl Corp. has announced great hopes for its new process, now 
in the evaluation stages. 


Esso is gradually approaching “‘fully automatic” refinery stage. Latest 
development: Esso, S. A. is installing Model ITV 24,000 bpd fluid catalytic 
cracker with built-in general purpose analog computer and log sheet printer 
at its Belot refinery near Havana, Cuba. Computer’s purpose: Work out 
computations required to optimize process operations. Answers will be pro- 
vided in minutes which previously took engineers a day or more to compute. 


Last year, in producing more than one quarter billion pens, the ball point 
pen industry consumed more than a million dollars worth of petrochemicals. 
Among these were about 4 million pounds of plastivs, % million pounds of 
paste inks and 150,000 pounds of dyes, solvents and resins. 


Shell Development reports new bombardment processes are paving the way 
to plastics strong enough for automobile bodies, aircraft and structural mem- 
bers for buildings. New products will come from treatment of ordinary plastics 
with high-energy beams of electrons and other atomic particles accelerated 
to speed of light and then fired into material being processed. 


Indiana Standard’s newly developed direct-oxidation process promises a 
great future for petroleum aromatics. Process uses air for simple, direct oxida- 
tion of basic aromatics—can make several different di-basic acids by switching 
feedstocks—can handle mixed aromatics to make their respective di-basic 
acids, 


Several domestic and foreign companies are contracting with Indiana Stand- 
ard to use the process. 


U. §. drillers presented the nation with 70 new oil fields during November 
and only the usual few looked significant. Five of those were: Two located in 
Lea County, New Mexico, by Cities Service and Sinclair, and potentialed for 
1022 barrels of 42-gravity oil and 484 barrels of 60-gravity daily, respectively ; 
another by The Atlantic Refining in Gaines County, West Texas, flowing 415 
barrels of 27-gravity oil a day; Republic Natural’s discovery in Pecos County, 
of the same area, making 562 barrels of 43-gravity; and one that may prove 
to be the most important find of the year in the Southeastern states. That one 











if Oil Could Speak 


If oil could speak it would have many fascinating truths to tell the 
non-oil public—truths that would win 
thousands of new friends for the oil in- 
dustry. 

But, oil can’t speak—you can. You, as 
an individual, can win many new friends 
for the oil industry if you will pass the 
true facts on to your non-oil industry 
friends. 

Here are some of those true facts. They 
are being presented for one purpose: To 
keep you posted on your industry, so you 
can tell the story oil is unable to relate. 

Read these facts. You will find them 
informative—and interesting. 


“If Oil Could Speak” it would tell the American public: 





@ Last year, the oil industry paid more local, state and federal taxes 
than any other industry—nearly $5.5 billion, excluding employe in- 
come taxes. The oil and gas industry paid Texas $191 million in 

taxes last year—about one-third of all tax and license revenues paid 

by industry and business in the state. 


@In a recent survey, three out of four people thought most of the oil 
refining done in this country was by three or four large companies. 
The truth is, the four largest companies do only 37.3 percent of the 

oil refining, and this ratio is smaller than it was in 1930. 


® One-fifth of the world’s 57 million square miles of land area has oil 
potential. Of that one-fifth, much less than another one-fifth is lo- 
cated in the U. S. Yet the U. S. has produced 60 percent of all the 
oil produced to date, Last year alone, our oil producers achieved an 
output of more than 7 million barrels a day. Private enterprise did 
it, competition speeded it up. 


- @ We are not running out of oil. During the first ten months of 1956, 
U. S. oil companies discovered more than 1193 new fields, of which 
901 were oil and 292 were gas and distillate. 


© Twenty-five years ago, proved reserves worldwide were estimated to 
be equal to 15 years of production at the 1931 rates. Now the world 
production rate is four times what it was in 1931, yet exploration 
has been so successful that present reserves are equal to 33 years at 
present rates. Again, private enterprise and competition have been 
responsible for nearly 100 percent of our oil discoveries. 


Remember: Oil can’t speak—you can. Only you can give the non-oil 
public the true facts about your oil industry. 
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The Fastest, Safest, 
Curest Coupling Known 
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JORDAN CORPORATION 
Industrial Sales Division of OPW Corp. 
6013 Wiehe Road * Cincinnati 13, Ohio 








How this shaft deflection test 


can give you better fluid mixing 


Some secrets of efficient fluid mixing 
lie hidden beneath the tug-and-pull of 
fluids buffeting this LIGHTNIN Mixer’s 
impeller. 

These fluid forces are beginning to 
yield clues that can help you get im- 
proved mixer design and lower mix- 
ing costs. 

Solving the seal dilemma 
For example, if you’re mixing fluids 
under pressure or vacuum, you prob- 
ably want the great operating econ- 
omy of a rotary mechanical seal. 

You want the shaft diameter large 
enough to run with minimum deflec- 
tion, to keep the sealing faces accu- 
rately aligned—but not larger than 
really necessary. 

Seeing what deflection looks like 
That is one reason why, as the 4-inch 
shaft on this 50-horsepower LIGHT- 
NIN test unit revs up toward its natural 





vibration frequency, four Mrxco-de- 
signed strain-gage pickups start “tak- 
ing the pulse” of the rotating shaft. 

At the recorder, four electric styli 
trace a profile of the frequency and 
amplitude of shaft deflection during 
the run, in various liquid depths, and 
under different conditions of impeller 
size, location, and tank baffling. The 
data are accurate to 0.0005 in. 

Combined with continuous torque 
measurements, this composite profile 
provides basic data for computing the 
stresses acting in the shaft. 


Getting rid of a bearing 
Efficient mixer shaft sealing is only 
one product of these test runs. They 
also permit highly accurate design of 


: 2 Se Sag 
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overhung shafts to operate without a 
steady bearing in the tank bottom, 
thus eliminating a major maintenance 
cost item. 

This is one of the new directions 
Mrixco research is taking. Our re- 
search department welcomes the op- 
portunity to cooperate with you in 
any phase of your work leading to 
more efficient fluid mixing. 


“Lohtainr 
Mixers 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 164-c Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 
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A Calm Look at Chaos 


THE TIME IS LONG past due. for a calm ap- 
praisal of the U. S. scientist-engineer “shortage.” 

First of all, there is considerable question about the 
term, shortage. Perhaps it would be better to say, “a 
problem in providing scientists and engineers to meet 
the nation’s needs.” This more general term would 
thus allow such factors as better utilization of man- 
power to be included. 


No matter what you call the present situation, there 
is little justification for some of the actions being 
taken to solve it. One of the most damaging of these 
is the public use of fear techniques. Using scare tac- 
tics to send industry, at times, near the brink of 
chaos in its pell mell quest for technical manpower 
can result in three things: Disorganized confusion— 
over-emphasis of the problem—possible creation of 
an over-supply of scientists and engineers, which 
could create more problems than a shortage. 

By scare tactics we mean the public reference to 
Russia’s expanding technical forces which “threaten 
to send our nation to its doom and destruction 
through scientific and engineering obsolescence.” To 
say that these carefully tailored emotional outcries 
are grossly exaggerated, is a gross understatement. 

By disorganized confusion, Webster’s definition of 
“chaos,” we mean the frantic recruiting practices of 
industry—apparent plans to funnel a large number 
of high school students into technology with little 
or no regard to aptitude, and ultimately, quality. 
And these are just a few examples. 

By over-emphasizing the problem we mean the 
wide publication of so-called statistics to dramatize 
the shortage, i.e., the inadequately small number of 
engineering and science graduates, compared with 
the jet-like acceleration in U. S. population, products, 
research and industry growth, 


What About Surplus? 

The combination of the above three factors, if car- 
ried to extreme, could create a surplus of technical 
manpower within 15 years, according to Dr. C. L. 
Wilson, president of Hudson Chemical Co. This pos- 
sibility becomes even more apparent in light of the 
seldom publicized fact that the present shortage of 
college graduates is mostly due to the low birth rate 
of the thirties. Statistics show that by 1960, graduate 
engineers and scientists are expected to total 80,000, 
compared with 54,000 in 1955. 
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Whether such future increases above the present 
total of 700,000 engineers and 250,000 scientists can 
keep up with the nation’s need appears to be the 
current point of contention, with two sharply oppos- 
ing sides. 

While the arguments wax hot, and frantic actions 
continue, answers to the problem are being calmly 
sought by more than 20 industry, education and gov- 
ernment commissions. These agencies are diligently 
and thoroughly analyzing the situation. The results of 
their efforts should be studied—and heeded—by every 
industry. 


The Source and the Solution 

Recent studies show that the current problem can 
be traced to three principal sources: 

@ The decline in recent years in the total number 
of people reaching the age when they might enter 
the fields of science and engineering. 

@ The decline in the percentage of eligible people 
who actually choose to embark on a career in 
science and engineering. 

The continued expansion of the demand for 
scientists and engineers growing out of our con- 
tinuing technological expansion. 

Objective appraisal of the problem has come forth 

with the following suggestions to date: 

1. Every effort should be made to insure that ex- 
isting scientific skills are being used most effectively. 

Dr. Lee Dubridge, president of the California In- 
stitute of Technology, has suggested that if industry 
could utilize its engineering staff just five precent 
more effectively, the net gain would be larger than 
the total number of engineers who will receive degrees 
this year. 

2. Industry should estimate, as accurately as pos- 
sible, the annual manpower needs expressed in terms 
of specific technical skills requiring scientific training 
at the college level. 

An extensive study by the B. F. Goodrich Company 
shows that scientists are now being graduated at the 
rate of 186 out of each 1000 students who receive first 
degrees. To meet our basic needs for continued 
growth and expansion, 205 to 215 out of each 1000 
should become scientists or engineers, The tight sup- 
ply could therefore be eliminated if just 20 or 30 more 
students out of each 1000 graduates attained degrees 
in science and engineering. 

3. All possible opportunities should be utilized to 
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This is a close-up view of special opening 
which accommodates dry-dye eduction 
probe. Opening can be resealed with 





standard 2-inch pipe cap. 


THIS BOOK on 

Du Pont petroleum 
dyeing has just come 
from the press. You 
will find it a 
valuable reference, / 


covering the 
subject. 


NEW DU PONT dye drumhead has an opening through which new probe 
can be readily inserted and manipulated. The two developments increase 
efficiency, save both time and money and eliminate dusting in the dry-dye 


eduction process. 


Here are two more big 
reasons to use Du Pont dyes 


New probe: Only six months ago Du Pont 
introduced an eduction probe of rev- 
olutionary design. It greatly facilitated 
the dry-dye eduction process, and solved 
the problem of clogging. 

Now the same engineers who devel- 
oped the probe have developed a new 
drumhead, also radically different from 
the conventional type, reducing dusting 
to an absolute minimum. 


New drumhead: The drumhead, though 
removable, need never be taken off. It 
has a 2-inch circular opening just large 
enough for insertion of the probe. The 
small plastic disc sealing the opening can 
be easily removed with a pocketknife. 

The drumhead opening is rimmed with 
plastic which is threaded to accommodate 
a standard 2-inch pipe plug. That means 
easy resealing to protect the quality which 
is built into all Du Pont dyes. 


Sales Offices: 


CHICAGO 3—-8 So. Michigan Ave 
CLEVELAND 15—25 Prospect Ave 
HOUSTON 2—705 Bank of Commerce Bidg 
LOS ANGELES 17—612 So. Flower St 
NEW YORK 20—1270 Ave. of the Americas 


Petroleum dye book: A comprehensive 
book on the whole petroleum-dyeing 
subject has just been printed. It includes 
solubility charts, spectrophotometer 
curves, data on latest dyeing methods, and 
the use of the new probe and drumhead 
described above. Copies of the book, “Du 
Pont Petroleum Dyes,” may be obtained 
from any of the sales offices listed below. 


Product quality: Du Pont petroleum dyes 
are popular throughout the industry be- 
cause of their outstanding qualities .. . 
uniformity, stability, solubility, purity 
and strength. Colors include red, yellow, 
blue, orange and bronze. These can be 
combined to produce other colors. 

All Du Pont dyes have been proved to 
give excellent results in greases, motor 


comprehensively / 2 u 


and heating oils, jet and diesel fuels—as 
well as in gasoline where they have been 
most widely used. 


Technical service representatives will 
gladly give you further information on 
any phase of the subject of petroleum- 
products dyeing. They will also be glad 
to help you install a dry-dye eduction 
system to fit your requirements. 


REG. u. 5. Pat.OFF. 
Better Things for Better Living 
- + » through Chemistry 


Petroleum Chemicals 


RAndolph 6 
SUperior 1 
CApito! 5-1151 
MAdison 5 
COlumbus 5-2342 


863¢ PHILADELPHIA 2—3 Penn Center Plaza 

1363 PITTSBURGH 22—Room 751, 1 Gateway Center 

SAN FRANCISCO 4—Room 626, 111 Sutter St 

1691 SEATTLE 3—Room 215, 4003 Aurora Ave. ...-. iriaecd 
TULSA 1—P. O. Box 730, 1811 South Baltimore Ave. ... 


E.1. DUPONT DE NEMOURS & COMPANY (INC.) ¢ Petroleum Chemicals Division * Wilmington 98, Delaware 


LOcust 8-3531 
ATlantic 1-2933 
EXbrook 2-6230 
.. MEtrose 6977 
. LUther 5-5578 


IN CANADA: Du Pont Company of Canada (1956) Limited—Petroleum Chemicals—85 Eglinton Avenue East—Toronto 12, Ontario—HUdson 1-6461 
OTHER COUNTRIES: Petroleum Chemicals Division—Export Saies—Room 7496 Nemours Bidg.— Wilmington 98, Delaware—OlLympia 4-5121, Ext. 2962 


For more data on advertised products, use Readers’ Service Cards, last page. 


PETROLEUM REFINER—lol. 36, No. 1 





The LOOK BOX for JANUARY 





stimulate scientific interest among presently employed 
non-technically trained persons through on-the-job 
training, and maximum degree of upgrading. 

4. Industry’s interest in educators should be broad- 
ened through all reasonable means to assist high 
schools, colleges, universities, and institutes in reach- 
ing their objectives. The oil industry has taken tre- 
mendous strides forward in this regard even to the 
extent of “loaning” experienced scientists and engi- 
neers to college teaching staffs. 

5. Industry should work to encourage the entry 
into engineering and science training of more and 
more top quality young men and women, especially 
those of great ability who might otherwise be unable 
to secure the training. Industry should accordingly 
evaluate programs and plans to aid deserving students 
in furthering their scientific ambitions, such as under- 
writing tuition fees. This would help provide the 20 
or 30 graduates per 1000 needed to meet the so- 
called deficit in Item 2, above. 


Take an Organized Objective Look 

If industry will but follow these measures, the 
shortage, if it really exists, can be solved. By all means, 
industry must not be panicked into any wild schemes 


which might destroy the goals of higher education or 


tend to emphasize quantity first and quality second. 
Industry and educators alike must take every pre- 
caution to see that the demand for numbers does not 
out-strip the demand for knowledge. 

Scare tactics and over-emphasis of the problems 
must be cast aside. In their place, industry must take 
a broad-visioned look at the entire picture and come 
up with its own answers—on an organized, objective 
basis. This alone can eliminate narrow stop-gap meas- 
ures and one shot programs that will only increase 
the problem. 


HIGHER U. S. CRUDE 
Oil Price Hike prices are probably just 
May Be Near around the corner. Disrupted 

flow of Middle East oil is 
resulting in a very tight U. S. oil supply. Crude stocks 
that had bordered on the excessive have been whit- 
tled, and are now only a little higher than adequate 
working levels, Several major purchasers already have 
raised their postings. 

The U. S. is being called upon to supply about 
800,000 barrels of additional crude a day as a result 
of the Suez Canal closure. Despite substantially en- 
larged production during recent weeks, this increased 
movement to Europe has caused heavy drafts on in- 
ventories. There is demand for more oil than can be 
moved to shipping ports by existing pipe line facil- 
ities. All this exerts pressure on oil price structures. 

On the other hand, excessive stocks of gasoline still 
exist, although some improvement has been made in 
recent weeks. With heating oils in heavy demand dur- 
ing this season of the year and Europe wanting large 
volumes of this product, there is some fear that re- 
finers will step up operations. That would result in 
the output of too much gasoline for this time of the 
year, and an opposing pressure on prices would take 
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effect. This, of course, would hardly be beneficial to 
the over-all refinery products picture. 

Another reason for the reluctance in boosting crude 
postings is the fact that the present heavy demand 
is temporary, It will ease with the Canal reopening. 
Under such circumstances a crude price hike might 
not be long maintained. 


OIL SEEMS TO BE getting 
Some See a little better press lately. 
The Light Some of it, no doubt, results 

from a policy of not biting 
the hand that fuels you, so to speak, now that the 
Suez Canal is blocked. Nevertheless, it was gratifying 
to notice favorabale comments recently in several 
papers. 

The New York Times ran an editorial entitled “A 
Corporate Good Citizen” on November 18, 1956. It 
said “Standard Oil Company of New Jersey has once 
again given striking evidence of corporate good citi- 
zenship. Its financial support of higher education in 
this country is well known . . . it has made grants of 
over $1 million in the past year to American colleges 
and universities. Through its subsidiary Creole Pe- 
troleum Corporation it has organized the Creole 
Foundation in Venezuela ... to promote cultural 
and scientific activities in Venezuela through fellow- 
ships and scholarships.” 

At least two Scripps-Howard newspapers, the New 
York World-Telegram and the Washington News, ran 
an editorial on December 1 entitled “The Payoff” 
praising conservation of oil and gas on the part of 
our state and federal governments which enables the 
U. S. to be in a good enough position oil-wise to 
export it to Western Europe in times of emergency. 
The editorial concludes “. . . The combination of a 
free oil industry, working with skill and imagination, 
of good conservation laws and far-seeing tax statutes, 
has paid off for America, Now it’s paying off for our 
Western European friends, as well.” 

The Journal of Commerce of New York City on 
December 5 editorialized on “The Oil ‘Monopoly’ ” 
which said, “We suppose that when men do come by 
the best of all possible worlds, necessities arising from 
the turn of events will still dictate that what was all 
right yesterday is wrong today, Or perhaps it will be 
the other way around, as in the case of the American 
plan for oil to Western Europe. A few months back, 
it would have been impossible . . . for in the view of 
the Department of Justice, the agreement would have 
been a clear violation of the anti-trust laws . . . In 
this particular case, the result may be a practical one. 
Congress, in turn, might consider whether the mean- 
ing of the word ‘monopoly’ ought to be made more 
clear. As the law is interpreted now, the Government 
is inclined to suspect that every company that is big 
is also bad . . . The moral climate of business might 
be improved if the law made plain—as the Govern- 
ment has done in creating this oil consortium—that 
every time two managements discuss pooling some 
resources they are not necessarily plotting to take over 
the nation’s economy.” 
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ISOMERIZATION 


ISOMERIZATION OF 
PENTANE-HEXANE FRACTION 
FROM 


COMMERCIAL STOCKS 





KUWAIT MID-CONTINENT| NAT. GASOLINE 





Feed | Product; Feed | Product} Feed | Product 





TOTAL C;-C, 


Vol. % 96.7 99.2 
Octane CFRR-Clear : 1 | 77.0 83.3 
+3 cc TEL \ . 95.8 9 | 99.8 





PENTANE FRACTION 
Vol. % 

Octane CFRR-Clear 

+3 ce TEL 





HEXANE FRACTION 
Vol. % 
Octane CFRR-Clear 
+3 ce TEL 
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by M.W. KELLOGG 


ISO-KEL is a new process developed by The 
M. W. Kellogg Company for isomerizing light 
naphthas. Designed to help refiners increase 
their high octane pool, ISO-KEL can upgrade 
combined streams of pentane and hexane 
fractions as well as natural gasoline. 

One desirable application of ISO-KEL pro- 
duces two separate products: (1) an isopen- 
tane stream of 104.9 CFRR+3 cc TEL, and 
(2) an isohexane stream of 89 to 92 CFRR+ 
3 cc TEL, depending on the feedstock. When 
charging light naphtha, the combined streams 
have an over-all yield of 97 vol.% and an 
octane number of about 96 CFRR+3 cc TEL. 
When feeding natural gasoline, over-all yield 


a 


Refinery Process Division 


THE M. W. KELLOGG COMPANY 


711 Third Avenue, New York 17, N. Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto 
Kellogg International Corporation, London 
Societe Kellogg, Paris 
Kellogg Pan American Corporation, New York 
Companhia Kellogg Brasileira, Rio de Janeiro 
Compania Kellogg de Venezuela, Caracas 


is 99 vol. % and octane number about 99.8 
CFRR+3 cc TEL. 

The advantages of thisnew ISO-KEL process 
rest on a new, precious metal catalyst (not 
platinum) developed by M. W. Kellogg’s 
research laboratories. This vapor-phase proc- 
ess requires only one reactor—which oper- 
ates in the presence of hydrogen. Operating 
conditions are less severe than those for re- 
forming heavy naphtha. 

Economic soundness of the ISO-KEL proc- 
ess is illustrated in the case of a 50,000 BPD 
refinery, where a 3,100 BPD ISO-KEL unit 
would have a payout of about 19 months. 
Write for further economic and technical data. 


Refinery Process Division 
THE M. W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N. Y. 


Send further information on ISO-KEL Isomerization 


Name 








(Position) 
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FIGURE 1—Author J. L. Risinger uses air agitation to bring oil, not 
heated to its flash point, to the surface. This is one of three methods 
which can be used to put out a fire by breaking up the correct vapor- 
air mixture. Other methods include reducing the air content below that 
required, as with CO. or dry chemical, and reducing the vapor content 
below that required, as with foam, which blankets the surface. 


Safety and Fire Protection—Part | 





As Management Sees It . . . 





FIGURE 2—In this 30-foot diameter tank containing Mid-Continent 
crude oil, the heat wave is in progress as the light ends are burning 
off and the heavy ends are sinking. 


How Oil Acts When It Burns 


In beginning this timely series, one of the nation’s top authorities on safety 
and fire protection outlines the fundamentals of this vitally important field. 


J. L. Risinger 
Maplewood, N. J. 


EFFECTIVE FIRE PREVENTION and fire fighting 
depend on two important factors: 

® Knowledge of the conditions under which a sub- 
stance will ignite. 

® Knowing how the substance burns once it is ignited. 

All substances have certain common characteristics— 
they burn only when converted to vapor or broken up 


114 


into finely divided particles and mixed with oxygen in 
some form and correct volume proportion. In all but a 
few rare cases, oxygen comes from the air. 

Oil and its products can burn only when the flames 
are fed by vapors from it, mingling with oxygen in the 
air in the correct volume percentage. This supports the 
belief that there is only one way to put out a fire. That is 
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by breaking up—throwing out of balance—the volume 
percentage ratio (see Figure 1). 

In the case of oil and its products, the percentage range 
of vapor in air is narrow, thus it can be unbalanced 
easily to prevent ignition; and if burning, may be more 
easily unbalanced to extinguish the fire. 

However, the problem of fire extinguishment is com- 
plicated by the fact that no two crudes have the same 
volume percentage ratio, due to differing physical char- 
acteristics. In fact, crude oils have only one thing in com- 
mon—~they are all made up of a variety of hydrocarbons. 
The chief guide for grouping these hydrocarbons is their 
boiling points, boiling ranges, flashpoints and vapor pres- 
sures. 

Since no two crudes have the same characteristics, each 


FIGURE 3—1In this small crude oil tank, the heat wave has reached 
the water at the bottom of the tank and the steam explosion is throwing 
some of the oil out. 


type crude presents a different fire problem. To better 
understand the burning characteristics of an individual 
crude, it is essential to have a working knowledge of the 
following physical characteristics: 


1. Initial Boiling Point. The temperature in an open 
container at which the lightest hydrocarbons will leave 
the mass of oil at sea level atmospheric pressure (boil- 
off) as a vapor. 


2. Final Boiling Point. The temperature at which the 
heaviest hydrocarbons of the crude will vaporize. As 
most crude oils have a final boiling point higher than 
their ignition temperature, tests of the final boiling points 
have to be obtained in vacuum. 


3. Boiling Range. That range of temperature from 
lowest to highest during which all fractions of differing 
gravities and boiling points will be converted to vapor 
or gas. Crude oils of lowest flash points and still con- 
taining their heaviest and less volatile fractions would 
therefore have the widest boiling ranges. 


4. Ignition Temperature. The lowest temperature of a 
sufficient volume of heat required to ignite the vapors 
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FIGURE 4—Crude oil boilover without fire. In this demonstration the 

tank without water in the bottom was burned until the heat wave 

reached the bottom, The fire was then extinguished with dry chemicals 

and the water pumped in so that the oil being thrown out could be 
observed better. 


from a specific oil, or the finely divided particles of a 
specific substance when these are in a correct mixture 
with air, known as their burning ranges. Note: Since 
each hydrocarbon or petroleum mist droplet must be 
surrounded by air to be within their burning range mix- 
ture, the volume of heat must be sufficient to ignite not 
only one, but group of sufficient size to produce a flame. 
The flame must be of a size that will bridge the air gaps 
and propagate through the quantity of suspended vapors 
or mist. 

5. Fire Point. The lowest temperature at which an oil 
will give off vapors sufficient to burn continuously at its 
surface for at least five seconds after it is ignited. In 
some oils the fire point is only five degrees F above the 
flash point, and in others it is much higher. 

6. Flash Point. The lowest temperature at which an 
oil will give off vapors sufficient to form a flammable 
mixture with air that will flash across the surface when 
ignition temperature is applied. Flash point is determined 
under controlled laboratory conditions and is usually 
below the burning temperature of the liquid. The term 
“high flash point” is used to describe an oil with a flash 
point above its ambient and/or stored temperature. The 
term “low flash point” is used to describe an oil with a 
flash point below its ambient and/or stored temperature. 


7. Explosive Range. Al! concentrations of a mixture 
of flammable vapor or gas in air (usually expressed in 
per cent by volume of vapor to air) in which a flash will 
occur or a flame will travel if the mixture is ignited. The 
lowest percentage at which this occurs is the lower ex- 
plosive limit. If a mixture in the explosive range is con- 
fined and ignited, an explosion results. Note: The normal 
explosive range of gasoline is from 1 percent to 6 percent 
vapor and from 99 to 94 percent air by volume. 


8. Ends, Light. That group of hydrocarbons compos- 
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ing the first few of the lowest boiling points of the boiling 
range of an oil. 


9. Ends, Heavy. That group of hydrocarbons compos- 
ing the last few of the highest boiling points of the boil- 
ing range of an oil. 


10. Specific Gravity. The ratio of the weight of equal 
volumes of a substance and water. As applied to oil prod- 
ucts, it is customary in this country to take the weights 
of both the oil and of the water at the temperature of 
60 F. The specific gravity, therefore, is usually desig- 
nated as “Specific Gravity at 60/60 F.” 


11. API Gravity. The API gravity of an oil is a mathe- 
matical function of the specific gravity as defined above. 
The relationship is defined by the following equation: 


141.5 
Sp. Gr. 60/60° F. 





Degrees API = — 131.5 

Some crude oils may contain a few light ends and a 
few middle boiling range hydrocarbons, but they are 
chiefly composed of low API gravity and high boiling 
point hydrocarbons. Therefore, a low API gravity crude 
oil may also have a low flash point. Most often, however, 
a very low API gravity crude oil has a high flash point. 


12. Vapor Pressure. The tendency of a substance to 
vaporize, generally expressed in terms of millimeters of 
mercury or pounds per square inch, absolute. Vapor 
pressure of a liquid at its boiling point is equal to the 


ambient atmospheric pressure, on the absolute scale 
Reid vapor pressure is calculated on the basis of the 
specific oil at a temperature of 100 F. 

It is sometimes though that the lower the flash point 
of crude oil, the higher is its vapor pressure. This is not 
necessarily true. A crude oil with but few very light 
hydrocarbons may have a very low flash point and also 
a low vapor pressure. The rule does hold good, however, 
in the case of high flash point crude. This usually has 
practically no vapor pressure or not sufficient to provide 
a vapor above the liquid in an ignitable state. 


HEAT WAVE CHARACTERISTICS OF CRUDE OIL 

Crude oil fires, like refined oil fires, are extinguished 
by unbalancing the required proportion of air and vapor 
that is forming the burning mixture. However, the re- 
action of some crude oils to heat input from surface burn- 
ing in tanks and pools known as their heat wave estab- 
lishing characteristics may require a different technique 
in application when water or foam is to be used. 

Let’s suppose that a crude oil cone roof tank has been 
ignited and all or part of the roof is off so that the vapors 
above the surface can mix freely with air in burnable 
ratio and are burning freely. What is happening? (Figure 
2—-30-foot tank burning.) The heat is now above the 
liquid. The surface of the oil is being heated. The high 
gravity low boiling point hydrocarbons are leaving the 
surface and mixing with air. They are forming the fuel 
that feeds the fire. 

Continued on Page 259 





WHENEVER IN history the technology or know- 
how of safe control of a force or power and the 
training of people to use the safe controls have 
lagged behind the development of this force, it has 
become hazardous to man and obtained a bad 
reputation as such. Up until a few years ago, this 
seems to have prevailed in the case of petroleum 
and its products, in its production, storage, handling 
and use. It still prevails in some cases and at some 
locations today. 

Some companies are spending considerable money 
in safety and fire protection engineering and train- 
ing to progress this phase of their business and re- 
sponsibility. However, the companies that are spend- 
ing the most money in this field have not necessarily 
accomplished the greatest results. Why? Because of 
the placing of too much emphasis on possibilities 
that have become remote by progress in develop- 
ment of machinery, construction and equipment . . . 
and not enough attention to evaluating these possi- 
bilities in the light of modern progress. 

In the case of fire protection, an oil company 
cannot afford to spend the money necessary to pre- 
vent all fires, nor to provide systems that would 
readily extinguish every fire that occurs. 

This brings into the picture the proposition of the 
graded risk. Graded risk cannot be considered where 





Why A Series on Fire Protection? 


the lives of people are involved. It can be considered 
where the cost of the loss of property from fire over 
a period of time would be many times less than the 
cost of the provisions for prevention of the fire, the 
possibility of its occurrence sometimes being very 
remote or nil, and/or the provisions for the ready 
extinguishment of these fires, the incident of which 
are nil or very, very infrequent, or the total cost of 
the loss of the property would be less than the cost 
of prevention or extinguishment. This graded risk 
calculation is taken into consideration in the first 
three articles in this series. 

Special characteristics which give crude oil its 
heat wave establishing, boilover, and slopover qual- 
ities will be defined, described and illustrated. On 
the basis of these characteristics, modern and new 
methods of preventing these fires will be defined, 
described and illustrated. And finally, on the basis 
of these characteristics, modern and new methods 
of control and extinguishment under field condi- 
tions that may be encountered will be defined, de- 
scribed and illustrated. 

Other articles in the series will include “Prevent- 
ing Lightning Ignition of Floating Roof Rim Fires,” 
“Safe Handling and Storage of Jet Fuels,” “Fire 
Protection on the Graded Risk Basis,” “Control of 
Liquefied Petroleum Gas Fires,” and “Safe Storage 
of High Vapor Pressure Products.” 








PETROLEUM REFINER—V ol. 36, No. 1 








YU 


MAINTENANCE 


4, 


more than 300 


designs available 


Glitsch Cap and 
Riser Assemblies 


Glitsch Bubble Cap and Riser Assem 
blies have been the standard of the petro- 
leum and chemical industries for years. 
As a result, we have dies for more than 
300 caps and risers for every process 
requirement. Virtually every conceivable 
type and design can be furnished, in 
either round or rectangular assemblies, 
in a full range of sizes and materials 
Glitsch Caps and Risers are easy to in- 
stall and remove, which reduces down- 
time for cleaning and allows a unit to be 
placed back on stream with a minimum 
shut-down time. There are many other 
operating features—not available in any 
other equipment—which your nearest 
Glitsch representative will be glad to 
explain. There is no obligation, of course. 


FRITZ W. GLITSCH & SONS, INC. 


General Offices and Plant: 4900 Singleton Blvd., Dallas, Texas, U.S. A. 
Telephone FEderal 1-3221, Teletype DL-396, P.O. Box 6227, Cable Address: GLITSCH 
allas Los Angeles New York Cleveland Uxbridge 


D Houston Chicago Tulsa 
4900 Singleton Blvd. 2480 Times Blvd. 7530 N. Sheridan Rd. 325 W. 17th St. 11 W. 42nd St. 305-A Daniels Bidg. 313 Engineers Bidg. Ont., Can., Box 307 
FEderal 1-3221 JAckson 2-4729 AMbassador 2-6196 Richmond 9-0291 LAckawana 4-2287 —_LUther 3-2486 CHerry 1-5292 Telephone 529 


time-saving and 
cost-saving ... 
Glitsch"Truss-Type” 
Bubble Trays 


Lightweight Glitsch “Truss-Type’® 

trays are comparable in first-costs to 

heavy plate trays, yet allow the use of 

lightweight, corrosion-resistant alloys 

and a wider range of use and distribution 

of such critical materials. Glitsch trays 

\ are simple in design and can be adapted 

\ to any process requirement, any flow 

type, vessel size, or layout, without sac- 

rificing any features of installation or 
removability, 





The basic principle of Glitsch trays is in the’ way the 
sectional tray floor is secured to the supporting 
members. Frictional washers are used to permit 
ndependent /atera/ movement of the floor sections 
which also compensates for tower gout-of-roundness 


and prevents warping and yma ene to expansion 





PETROLEOS MEXICANOS 


fy } 
Sts Pitt J LO, Si ured 


REYNOSA, MEXICO 


Below the Rio Grande, near Reynosa, in Tamaulipas, Mexico, Petroleos Mexi- 
canos has recently completed this major gas processing project designed to 
process 300 million cubic feet of natural gas daily gathered from numerous 

fields within an area of about 400 square miles. About 8,000 barrels per 
day of fractionated products, including propane, butanes, motor fuel, 
naphtha and kerosene will be produced. 

Engineering design and procurement of equipment was entrusted to 
Hudson, and the satisfaction of our client is attested by a current 
contract for a similar but even larger project for Petroleos Mexicanos 

on the Isthmus of Tehuantepec. 


DESIGNERS AND CONSTRUCTORS OF H U D SO Ne 


OIL AND GAS PROCESSING PLANTS ENGINEERING CORPORATION 





FAIRVIEW STATION ° HOUSTON, TEXAS 


















THEY HELPED PLAN THIS ISSUE. The 1957 Maintenance 
Issue editorial conference was held to establish the limits 
and type of editorial content for this issue. Attending the 
> conference were the industry experts shown at right, left 
to right: Ray Shannon, James P. O'Donnell, Engineers; V. B. 
Volkening, Dow Chemical Company; Jodie Isenhower, 
Humble Oil & Refining Company, and F. D. Macy, Shell Oil 
Company.* 


MAINTENANCE 


Maintenance Issue ’5/ 


THE 1957 MAINTENANCE ISSUE marks another 
banner edition in this annual compilation of maintenance 
articles for the refining, petrochemical and natural gaso- 
line industries. 

Within the last few years, modern cost analysis tech- 
niques have revealed that maintenance requires more 
dollar expenditures than any other refinery operation, For 
the year of 1957, it has been estimated by PETROLEUM 
REFINER’s market research department, that the worlds 
refining-processing industry will spend in excess of $1.5 
billion on labor and materials for maintenance of their 
plant facilities. This amounts to $4.5 million per day. 
Sixty percent of which will be spent in the U. S. 

Since nearly half of all refinery, petrochemical and 
natural gasoline personnel are employed for maintenance 
operations, this vital plant function is of concern to every 
refinery man. 

New equipment, techniques and organizational setups 
are constantly being devised to hold this dollar-consuming 
giant in check. This is PerroLeum Reriners format— 
to bring to maintenance men in the industries plants all 
of the ideas that will provide a means to reduce mainte- 


at SA 


* The attendance by executives, engineers, superintendents or other employes 
of oil companies at these editorial conferences does not constitute an en- 
dorsement of the Rerrver or any other publication. The fact that these 
industry leaders are allowed to attend the planning conferences shows the 

interest which companies have in the planning of sound editorial content for 

the industry. 
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MAINTENANCE 


R. H. Bacon and 

V. B. Volkening 

The Dow Chemical Company 
Freeport, Texas 


FROM A DISTANCE, the scene 
is something like peering through a 
kaleidoscope: the colors are vermilion, 
blue-green, gray, white, and alumi- 
num, spotted in large and small 
patches throughout the scene. The 
site is Dow’s Texas Division, located 
in an area which, just 16 years ago, 
was an ocean of salt grass grazing 
land. 

But there is a subtle, if important, 
difference. A_ kaleidoscope’s colors 
fall into place simply by chance. The 
colors that are spread over the divi- 
sion’s towers and tanks and piping 
are there by design. 

The practice of color painting was 
born early in the history of the Texas 
Division, partly for beauty but for 
other purposes too. Behind the plan- 
ning was the simple theory that each 
color had its place, depending on the 
particular set of circumstances in- 
volved. 

Originally, this theory was carried 
to an extremely fine point, with the 
result that all pipe lines were blue- 
green and all structures vermilion. 
Even pipe hangers and knee braces 
on tanks were painted in contrast to 
the adjacent surface. Figure 1 illus- 
trates this philosophy. 

As the plant grew older and larger 

FIGURE 1 (Top)—It all began with pipe lines painted blue-green and structures vermilion. —and maintenance costs became a 


FIGURE 2—"Mass coloring” eases the old rule and blends structures and pipe to prevent harsh esd predominating factor—the color 
contrasts. Pipe racks (not shown in color) are blue-green. scheme was relaxed to an extent. The 
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Revolutionize Your Plant 


Use the “Mass Color’ system in your plant 
and watch the increase in safety, pride and morale. 


practice of painting units or portions 
of units in “single color” patterns 
became the standard, with only a 
few items painted for contrast. The 
result—called “mass coloring”—is 
typified by the pipeways, structures 
and columns in Figure 2. 

However, some need was still felt 
for painting for code purposes and 
for identification, This is practiced 
for both convenience of operating 
plants and maintenance departments. 
Personnel sometimes need identifica- 
tion, too, and this is accomplished 
with vari-colored safety hats. 

As for the division’s safety program, 
too much cannot be said in favor of 
the use of color. Safety showers, eye 
wash fountains, man elevator hoods, 
to name some examples, are painted 
in colors that show up well. A typical 
safety shower and eye wash fountain 
is shown in Figure 3. 

There is also the matter of general 
plant housekeeping to consider. A 
well-painted, colorful plant is usually 
a clean one, and the practice of 
painting various hard-to-keep  sur- 
faces white lends weight to this 
axiom. Figure 4 is an example of 
colors as they contribute to good 
housekeeping. 

The final touch in carrying out a 
plant-wide color scheme is in bright, 
clean colors for offices and labora- 
tories. Personnel are offered a choice 
of eight harmonizing color schemes 
for offices and laboratories by way 
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of adding personal touch and a feel- 
ing of having had a part in the paint- 
ing program. 

Blue-green and vermilion are the 
basic and predominant colors 
throughout the division. Blue-green is 
used on tanks, columns, heat ex- 
changers, and the like, while ver- 
milion is used on such items as struc- 
tures and pipe supports. 


FIGURE 3—Safety 
showers and eye 
wash fountains are 
painted red so that 
they show up well. 


— 
* * 
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In alkaline areas, gray is used 
almost exclusively. However, vermil- 
ion is used as a sharply contrasting 
color on handrails, ladders, and lad- 
der cages. 

Colors also serve a functional pur- 
pose in many cases—i.e., whites are 
utilized for heat reflection. Their use 
on tall insulated columns with red 
adders and platforms makes for an 
eye-catching scene as you approach 
the main entrance of Dow’s Plant A. 
White is also used to promote clean- 
liness and in dark corners for light 
reflection. 

Other examples of functional col- 
oring is the battleship gray that is 
used for identification of the govern- 
ment-owned magnesium facilities, 
and the international orange and 
white on water and micro-wave tow- 
ers, according to CAB regulations. 
And two old reliables, black and 
aluminum, may also be found—alu- 
minum on exhaust stacks and black 
in areas for 


extremely corrosive 


economy reasons. 


Centralized Responsibility for 
Color System—Each production 
unit is relatively autonomous. How- 
ever, since the selection and control 
of colors for the entire division is a 
top managament function, this par- 
ticular planning is somewhat anti- 
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Color Can Revolutionize Your Plant... 


FIGURE 4—Clean white for plant interiors produces good housekeeping. 


thetical to production operations. 

The color scheme originally was 
selected by Alden B. Dow, architect, 
and member of the Dow’s Board of 
Directors. Since its origin, some 
changes have come about for several 
reasons—among them improved dura- 
bility, economy, and brighter, cleaner, 
safer work areas. A central group— 
the division’s paint committee—has 
the responsibility for control of the 
general plant painting policy. 

The paint committee was estab- 
lished to represent all interests 
through its nine members: construc- 
tion, engineering, maintenance, oper- 
ations, purchasing, research, and 
services. Authority is reinforced by 
the paint manual now in its third 
revision since it was first issued by 
the committee in 1948. In addition 
to color specifications for everythiag 
that is painted in the division, the 
manual also lists each type of paint 
used and its source of supply. These 
specifications, incidentally, are based 
on actual performance testing and 
evaluating of proprietary and special 
products of companies trying ear- 
nestly to help solve specific problems. 

The reasons behind this system 
might be best explained by example. 
Say, for instance, that a chemical 
plant were painted only one color. 
Obviously, only one decision relative 


to color would be necessary: the selec- 
tion of the particular shade. 

But in a plant where many colors 
are used, many more decisions are 
necessary. The responsibilities for 
control of the color program logically 
is centrally controlled for the sake of 
uniformity, economy, and minimum 
inventory of paint stocks. However, 
individual likes and dislikes are re- 
solved within the limits of the paint 
manual. 

Of greatest importance in the cen- 
tral authority for color selection, 
probably, is the necessity for stable 
shades of standard colors in a variety 
of atmospheres. There is an aware- 
ness of the poor color stability of 
certain colors, even under ordinary 
atmospheric conditions. Some shades 
of green may be changed to blue with 
minute traces of chlorine or oxidizing 
conditions. However, a_ vermilion 
color may be pigmented from a vari- 
ety of pigments and one has been 
especially outstanding over the years. 

In the production of acids, alkalis, 
metals, solvents, and many chemical 
intermediates, many different condi- 
tions are encountered that are cor- 
rosive to steel and deleterious to coat- 
ings. As a result, the selection of 
coating types as well as colors be- 
comes essential. The color is at pres- 
ent limited to black because thick 
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mastic coatings of asphalt and coal- 
tar are required for corrosion control 
in certain processes with a high rate 
of corrosiveness. But with the prog- 
ress being made in some of the most 
chemically inert, newer resin types 
(epoxies, polyesters, vinyls, etc.), this 
color limitation may soon be over- 
come. 


Costs Studied—The question of 
maintenance costs usually receives 
careful scrutiny by management. 
Also under consideration recently has 
been maintenance versus replacement 
costs.*** 

In any given environment, many 
factors go into the determination of 
durability of coatings. This necessi- 
tates the selection of the proper coat- 
ing for each specific job—a decision 
that means durability, applications 
characteristics, cost, availability, and 
other factors must be taken into 
account for a specific job in a given 
environment. 

Experience has shown the dura- 
bility of certain colors in comparable 
resin type finishes has been consist- 
ently better than others. The follow- 
ing is a comparison of the colors 
commonly used, ranked in decreasing 
order of merit according to dura- 
bility: 

® Black 

@ Vermilion 

© Blue-green 

@ Light Gray 

@ White 

© Aluminum 

The life of black or vermilion may 
be more than double that for alumi- 
num. These results are based on ex- 
posures over a period of years in an 
area of high corrosion® that results 
from process vapors and high humid- 
ity. Because of the necessity of pro- 
tecting steel in such areas, particular 
attention must be paid to the selec- 
tion of the more chemically inert 
resins. 

For the sake of comparison, Table 
1 has been prepared in which costs 
of conventional enamels (alkyds, 
phenolics, vinyl toluenes, etc.) have 
been compared with the more alkali 
and acid resistant chlorinated rubber 
and vinyl coatings. The relative costs 
were obtained by calculating the 
comparable cost* for the several ma- 
terials with which we have had the 
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most experience and success over the 
years. Comparable cost is calculated 
from the following equation: 


N= W/16.04 V 
N= Compares paint cost, cents/mil 
t 


W = Paint Cost, dollars/Gal 

V= Solids by Volume, fractional gal. 

The relative cost was determined 
by assigning the value of unity to 
paints having the lowest comparable 
cost (conventional black enamels). 
All others were then divided by this 
lowest comparable cost. Each figure 
in Table 1 is the average of several 
products. 

The observations apparent from 
this table are: 


® Colored paints, such as _ blue- 
greens and vermilions, are more 
expensive, (by 5 to 30 percent) 
than blacks, depending upon 
resin types. 
© The cost of chemical resistance is 
of greater magnitude than cost 
of color. Compared to the con- 
ventional enamels, the chlori- 
nated rubber coatings average 
approximately 65 percent more 
and the vinyls 220 percent more. 
It should be emphasized when 
comparing the cost of colored finishes, 
we are generally concerned with only 
the final coat and not the complete 
three, four or more coats in the 
system. 


Why? Because black or gray may 
be used for contrast between primer 
and finish to promote more uniform, 
thicker, pinhole-free paint jobs. In 
the plant, the contrasting color under 
the final finish of blue-green or ver- 
milion over two primer coats of dif- 
ferent shades is generally gray. 

Since material cost may amount to 
only % to 4 of the cost of a given 
job—in highly corrosive areas, the 
life of the chemically resistant coat- 
ings may be 50 percent greater than 
the conventional enamels. The mate- 
rial prices should not be considered 
alone and apart from the applied 
cost. However, a neat job is always 
demanded, and this means that only 

















TABLE 1 
Average Relative Costs of Finishes 
Chlor- Conven-| 
inated | tional | Average 
Vinyls | Rubber | Enamels; (Colors) 
Vermilion... . ..| 378 | 212 | 131 | 2.39 
Blue-green | 3.69 2.08 1,19 2.32 
Light Gray. | 3.56 1.69 1.10 2.18 
ite. . 3 | 3.48 1.75 | 1.06 2.10 
Black. .... 3.52 1.79 1.00 2.10 
Average (Resins). . | 3.60 | 1.89 1.13 itt 
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products in black. 


conventional enamels. 


is possible. 





Here Are the Facts About Color Painting 


@ The most economical use of multi-color paint- 


ing in a chemical plant involves the use of a “mass color’’ system. 


@ Within the colors of Dow’s plant, the most 
expensive colors (vermilion and blue-green) may be as little 


as 5 percent or as much as 30 percent more than comparable 


@ The cost of corrosion prevention by means of 
acid and alkali resistant chlorinated rubber and vinyl coatings is 
of much greater magnitude than the color—with chlorinated 


rubbers 65 percent more and vinyls 220 percent more than 


@ Color painting adds safety, good housekeep- 


ing, pride and morale advantages for which no dollar assignment 








one color can ordinarily be sprayed, 
and that the other colors must be 
carefully “cut in” by use of a brush. 
Other cost factors are cleaning equip- 
ment, loss of time while changing 
colors, to name two of the major 
items that increase the cost of a mul- 
tiple color scheme. 

A comparison of the labor cost of 
the present color scheme in the Texas 
Division has been obtained from 
competitive bids for applying con- 
ventional enamels on several large 
jobs having different color require- 
ments. The conclusions are presented 
in Table 2. 


The figures in Table 2 indicate 
that if one goes the full distance on 


TABLE 2 
Comparison of Application Costs for a 


color painting, the added application 
cost could rise as high as 25 percent. 
However, satisfactory color contrasts 
can be maintained with “mass color- 
ing.” By reverting to a single color 
the application cost could be reduced 
by perhaps 7 percent. 

Table 3 contains comparison of 
four different types of coating sys- 
tems exposed in a corrosive area with 
service cost that is based on the actual 
life of each system, Indicated quan- 
titatively in a similar manner to Tables 
1 and 2 are the relative paint main- 
tenance costs. 


The initial cost is based on the 


TABLE 3 


Comparison of Initial and Service Costs of 
Different Systems—Relative Costs 





| P 
| Available 
Multiple Color Scheme Coating Types Initial Service | Colors 
Color Scheme Relative Cost Bitumens. . . és ike 1.60 100 | Black 
g : Chlorinated Rubber 107 | 1.12 All 
Single Color... .. & xy 1.00 Vj ve | . | 
. 07 inyl. .. 5 ts! 135 | 1.42 All 
ae a ee eo a7 Conventional Enamels. .... . | 100 | 157 All 
Strict + Coded Process Lines 1.25 a 
* SPECIAL MAINTENANCE REPORT 123 





Color Can Revolutionize Your Plant .. . 





R. H. BACON is a member of 
The Dow Chemical Co., Texas 
division, Freeport, Texas, As a 
group leader, his duties involve 
materials evaluation, and re- 
search in the fields of corrosion 
and materials of construction. 
Bacon graduated from the Uni- 
versity of Texas in 1937 with a 
B.S. degree in chemical engi- 
neering. Shortly after gradua- 
tion he joined Duval, Texas 
Sulphur, then two years later 
went to work for Dow. He is a 
member of numerous technical 
societies. 





Meet the Authors 


V. B. VOLKENING is a staff 
specialist for The Dow Chem- 
ical Co., Texas division, Free- 
port, Texas. His duties involve 
evaluation, specification, and 
economics of painting, and also 
specifications on roofing. He has 
had experience as a painting 
contractor, and as superintend- 
ent of painting for Dow at Free- 
port. Bacon has taken short 
courses in industrial engineering 
from I.C.S., management from 
Southern Methodist University, 
and spray painting from DeVil- 
biss Co. He is a member of 
N.A.C.E., and Coating Society 
of America. 








applied cost per unit area. The serv- 
ice cost is the cost per unit area per 
unit of time; a cost for which the 
lowest possible figure is sought. If 
color rather than a black bitumen is 
desired, this may be applied after a 
period allowed for evaporaiion of the 
solvents from the bitumen. This, of 
course, means additional cost. 

It is obvious that color vainting 
can be done only at a premium, one 
that is determined by several factors: 

@ The extreme to which contrast- 

ing colors are used. 

@ The environment where the coat- 

ings are used. 

@ The life of the coating system in 

its environment. 

Naturally, no dollar assignment is 
possible which includes all the ad- 
vantages that occur from the area’s 
brightened atmosphere. Safety and 
good housekeeping are also of prime 
importance. 

At first thought, the special colors 
used might seem to add to the cost of 
color painting, Of the 44 colors in 
our color scheme, 28 items are manu- 


facturers proprietary colors that ac- 
tually represent a very small percent 
of our total volume. Much thought 
has been given to the possibility of 
converting to proprietary colors 
throughout the division, but careful 
investigation revealed no particular 
advantage. For one thing, volume 
methods of purchasing offsets the 
added manufacturing cost. A product 
designed to do a job is generally less 
expensive than one designed to meet 
a price. Quality is dictated by en- 
vironment. 


Effect on Community—As_indi- 
cated, the high morale and obvious 
pride of personnel who work in a 
bright and colorful environment can 
be easily seen in improved house- 
keeping, safety, and attitudes during 
working hours. 

In line with this, 
point to consider: the atmosphere 
which, while being carefully encour- 
aged during working hours, can grow 


there is another 


into a real widespread community 
asset. It is reasonable to assume that 
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a happy employe who has a colorful 
area in which to work also wants a 
colorful home; What is more, proof 
of this abounds in the gaily trimmed 
homes of many employes in this area. 
These homes attract attention and 
results in neatly kept places. It is also 
reasonable to assume that some of 
the Texas Division’s ideas on color 
have spread to our industrial neigh- 
bors as well—again, to make for a 
definite asset to the general area. 


Efficiency—Factors already men- 
tioned—boosting of morale, better 
housekeeping, greater safety, and in- 
creased pride in our plants—obvi- 
ously contribute to greater personnel 
efficiency. 

As for the loss of products by 
vaporization, this has been adequately 
covered in the literature.®:* However, 
it should be noted that we also use 
considerable amounts of white for 
storage tanks, insulated vessels, and 
other equipment where absorbed heat 
causes loss of product or overheating. 
This generous use of white in most 
of our applications is for the dissipa- 
tion of heat and consequent improved 
production efficiency. 


Observations—There are few sit- 
uations which cannot be improved, 
and that applies to some phases of 
our paint program. 

For instance, vermilion, the bright- 
est of the colors, which borders upon 
being a fire engine red, is probably 
held in the highest regard of any 
color used in the division. However, 
its brightness leaves us with little op- 
portunity to make fire hydrants and 
other fire prevention equipment stand 
out as vividly. 

Also, chalking of a color such as 
blue-green that is made from a com- 
bination of pigments, allows fading 
and discoloration. As a result, a sin- 
gle pigment color may have an ad- 
vantage here. 
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FIGURE 1—Illustrates rule for film thickness. Coating film thickness should be three times the surface profile depth, 
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You can save 10 to 30 percent on a paint job 


by using these methods: 


® Design with less surface area. 
© Tapes for auxiliary protection. 


® Hot spray. 


® High solids content paint with fewer coats. 


M. L. Monack, H. W. Shockley and J. R. Allen 
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MAINTENANCE PAINTING 
represents a significant part spent an- 
nually on coatings to protect metal 
structures and equipment from cor- 
rosion, Since in many services coatings 
last only a few months, the first and 
most obvious approach in reducing 
maintenance painting costs is to take 
measures that will increase the service 
life of coatings. A second approach is 
to reduce the first cost of a protective 
coating job. This article will review 
briefly the requirements for obtaining 
long coating life and then follow in 
more detail with a discussion of the 
methods and materials for reducing 
first costs. 


How to Obtain Long Coating Life 

Proper Surface Preparation—Sand- 
blasting is the best surface prepara- 
tion method. Less effective compro- 
mise methods are dictated by 
economics, operating conditions, type 
of surface to be prepared and other 
considerations. It is always wise to 
remove mill scale, particularly for 
outdoor exposure. Subsequent pop- 
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ping of mill scale causes premature 
coating failures. 

Proper Selection of Coating— 
Proper coating selection depends 
upon the type and severity of the 
service conditions. It is no problem 
to find a coating which is resistant to 
the weather, water and most chemi- 
cals; however, coatings have serious 
physical limitations. They are usually 
very thin, often porous and easily 
damaged. For this reason a coating 
should be used only as means to (1) 
extend the life of the substrate ma- 
terial which uncoated gives reason- 
able life, (2) reduce product con- 
tamination, and (3) improve appear- 
ance. It should never be used to 
protect a substrate material which is 
corroded rapidly by the environment 
—for example, steel handling hydro- 
chloric acid. Under such circum- 
stances it is necessary to use linings 
for protection or alternate materials 
of construction. Table 1 summarizes 
generally how coatings are selected 
and the results obtained. 


Proper Application—The surface 
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can be prepared as well as possible 
and the best coating system can be 
selected; but if the coating is not 
properly applied, a premature failure 
will result. This is caused usually by 
the presence of uncoated areas or 
pinholes in the film. 

It has been determined that ade- 
quate film thickness is necessary to 
assure coverage over surface rough- 
ness, sharp edges and corners. A rule 
often used to determine the minimum 
requirements is that it should be ap- 
proximately three times the profile 
depth of the surface roughness. For 
example, if the profile depth is 2 
mils, then the dry-film thickness 
should be at least 6 mils. This is il- 
lustrated by Figure 1. By observing 
this requirement of film thickness, 
increased coating life will be ob- 
tained. 

Workmanship is very important 
and it warrants considerably more 
attention. The electrical spark tester 
has been used for years as a check of 
workmanship for the linings and 
mastic type coatings on metals, but it 
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FIGURE 2—Wet-film thickness gauge which is used to determine film thickness. 


has been only recently that a good 
wet sponge method has become avail- 
able for checking the thin-film coat- 
ings. 

One instrument which has been 
very helpful is the wetfilm thickness 
gauge pictured in Figure 2. It is sim- 
ple to use and the painters enjoy 
checking each other’s ability to get 
the desired film thickness. 

Significant savings are being real- 
ized by following these principles. In 
severe services where maintenance 
painting costs were as high as 50 
cents per square foot per year, they 
are now running, in many cases, be- 
tween 5 cents and 10 cents, There 
has been a considerable improvement 
in the plants’ appearance and failures 
of piping and equipment by corrosion 
from the outside are now relatively 
few. 


TABLE 1—Chart Showing Basis for Coating Selection 


Corrosion 


EXPOSURE Rate 


Type of 
Protection 


How to Reduce First Cost of 
Coating Job 

New developments and ideas have 
made it possible to reduce the first 
cost of a coating job, The percentage 
indicated varies from 10 to 30 per- 
cent, and this reduction applies for 
appearance painting as well as paint- 
ing for protection. 

A cost breakdown (Table 2) indi- 
cates that material and application 
labor account for roughly one-half the 
total cost. It is here that the first cost 
can be reduced. This can be done and 
is being done by: 

® Using designs to reduce the sur- 

face areas to be painted. 

@ Using tapes as auxiliary protec- 

tion. 

@ Applying coatings by the hot- 

spray method. 

® Using coatings with a high solids 

content. 


Film 
Thickness | 
(Mils) 


Average Life 


Cost—Cents Per 
Years) S 


Sq. Ft. Per Year 





Rural Atmosphere | Low 

Fume Contaminated Atmos- 
phere... 

Heavy Fumes | 

| 

Splash or Spillage | 


Immersior High 
05 in./yr. 
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Oleo-Resinous Coatings 


Asphalt Mastics 
Oleo-Resinous Coatings 
| Asphalt Mastics 
| | Plastic 
Neoprene 
Linings 


| | Oleo-Resinous Coatings 


4to6 | 6 3 to 4 
5 to7 


6 to 8 4 
5 5 to 6 


125 5 
6 to 8 | 24% | 8 to 11 
125 Varies Considerably| Varies Considerably 
8to10 | Varies Considerably| Varies Considerably 
6 to 20 Varies Considerably; Varies Considerably 
60 to 250 5 to 10 | 30 to 60 
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Designs to Reduce Surface Area— 
All those associated with protecting 
metals from corrosion are familiar 
with the advantages of designing to 
eliminate or reduce sharp edges, 
sharp corners, crevices and areas 
practically inaccessible for painting. 
Another approach to the subject is 
by careful design, the cost of a coat- 
ing job can be cut by reducing the 
surface area to be painted. Figure 3 
shows several examples of this 
method. In each case the cost and 
structural properties were approxi- 
mately equivalent. 

Structural engineers consider it 
standard practice to use tees and WF 
beams instead of the back-to-back 
members, but there are times when 
the back-to-back members are ad- 
vantageous functionally or they are 
used under pressure of circumstances. 
When they are proposed for use, care- 
ful consideration should be given to 
the disadvantages of greater area to 
be painted, more sharp edges, and 
foul areas. 


Taping Technique—The use of 
tape as auxiliary protection with 
painting is practiced in many plants. 
In the severe services where four 
coats of paint are required to obtain 
sufficient film thickness over the 
sharp edges of structural members, 
the use of tape to reinforce the paint 
over edges reduces the number of 
coats required to two, which are suf- 
ficient to provide adequate film thick- 
ness over the plane surfaces. Savings 
up to 25 percent are obtained. Figure 
4 illustrates the use of this technique. 

Applying Coatings by Hot Spray 
Method—This is one of the most ex- 
citing developments in the field of 
maintenance painting. Engineers as- 
sociated with maintenance painting 
first became interested in this method 
primarily for applying mastics. They 
were interested in obtaining a better 
flow-out, which, it was hoped, would 
reduce the number of pinholes in the 
overspray areas. It was soon found 
that not only was there better flow- 
out, but there was a better film build 
per pass, exceptionally good film build 
on sharp edges and the ability to 


TABLE 2 
Cost Breakdown of a Protective Coating Job 


| 
Cost in Cents Per Sq. Ft. 
} 





10 to 15 
4 to 10 
5 to 10 


Surface Preparation. . 
Material. . 7 om 
Labor, Application........ 


19 to 35 
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spray more satisfactorily outdoors 
during cold weather. It was found 
also that the material hose from the 
heater to the gun need only be % 
inch diameter instead of the normal 
1 inch. diameter. This meant, of 
course, that a painter had much less 
weight and bulk to handle. 

Time studies made on an applica- 
tion of mastics to several storage 
tanks by the regular method vs. the 
hot spray method showed that the 
application labor was reduced by 50 
percent. This was accomplished be- 
cause of the higher film build per 
pass and because the painter did not 
tire as quickly. 

The natural reaction to the tre- 
mendous success of applying mastics 
by this method was to use it for ap- 
plying the regular coatings. Accord- 
ingly, laboratory tests were made to 
determine whether any advantages 
were indicated. The results shown in 
Table 3 indicated definitely that 
higher film build per pass could be 
obtained with the vinyl, phenolic- 
tung oil and certain alkyd-linseed oil 
base coatings. 

Figure 5 illustrates one of the ad- 
vantages gained with hot spray. It 
shows two glass panels that were 
sandblasted and spray painted with a 
vinyl coating. Both applications were 
made by one pass with the spray gun, 
the one on the left with hot spray, 
and the one on the right with con- 
ventional spray. The bottom halves of 
the panels appear as they would nor- 


TAPE AS AUXILIARY PROTECTION WITH PAINTING 





DESIGNS TO REDUCE SURFACE AREA TO BE PAINTED 





EXAMPLE 





TWO 3X3X'% IN.ANGLES 
BACK TO BACK 


vs. 
ONE 4X5 IN. “T" 


TWO 8X2'%4IN.CHANNELS 
BACK TO BACK 


vs. 
ONE 8x5'% IN. "WF" BEAM 





Ae 
T 


SURFACE AREA 
(SQ FT. PER RUNNING FT) 











FIGURE 3—Cut costs by 


mally be seen, and little or no dif- 
ference is obvious. The upper halves 
are illuminated from the back by a 
strong light. We can see that with 
hot spray there are very few pinholes 
but with conventional spray there are 
many pinholes in the film. It should 
be emphasized that these are not 
complete coating systems but merely 
one pass with the spray gun. 
Following the laboratory tests, field 
applications were made to determine 
whether any defects, such as edge 





PROTECTION COST"IN CENTS PER S@ FT 





TWO GOATS PAINT & TAPE 
20 





“FOR AN 18 IN BEAM 


FIGURE 4—Tape reduces number of coats required. 
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FOUR GOATS PAINT 


Hot 
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Spray 


FIGURE 5—Hot spray method practically eliminates pinholes. 


reducing surface area. 


TABLE 3 


Dry-Film Thickness of Coating Applied* by 
Hot Spray Versus Regular Spray Method 


DRY-FILM THICKNESS 
IN MILS 


Regular 
Spray 


COATING Spray 





Phenolic-tung Oil Primer A 
Phenolic-tung Oil Primer B 
Phenolic-tung Oil Topcoat B 
Alkyd-Linseed Oil Primer A 
Alkyd-Linseed Oil Topeoat A 
Alkyd-Linseed Oil Topeoat B 
Vinyl Primer A ; 

Vinyl Topeoat A 


OW wrowhys = 


*One coat to maximum thickness obtainable without 
sagging when wet. 


S PRAY WNTEILG 


Conventional 
| $pray 
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splitting, would develop in service. 
To date, none has appeared. Signifi- 
cant savings shown in Table 4 were 
obtained on these field applications 
because only 2 or 3 coats were used 
instead of the normal 3 or 4 needed 
by the regular method to obtain suf- 
ficient film thickness, 

Several practical advantages have 
been realized from this work which 
probably would be of interest. One is 
that equipment can be sandblasted, 
hot spray primed and hot spray fin- 
ish-coated in one day. This, of course, 
reduces considerably the chances for 
intercoat contamination by dust, 
moisture and chemicals. The other is 
that a hot-spray prime coat will have 
considerably greater film thickness 
than one applied by conventional 
methods and, therefore, will have 
greater durability. An example of this 
occurred at one plant where it is quite 
humid. A large arnaount of 6-inch pipe 
and fittings was stored outdoors. This 
material had been sandblasted and 
then painted with one coat of an 
oleoresinous primer, part by conven- 
tional spray and part by hot spray. 
After a period of one week, it was 
noted that the piping primed by the 
conventional spray method was cov- 
ered with rust. The film thickness was 
checked and found to be 1% mils. 
The equipment primed by the hot 
spray method showed no rust; the 
film thickness was 3¥2 to 4 mils. It 
was apparent that the conventional 
prime coat had inadequate film thick- 
ness to cover the peaks of the sand- 
blasted surface profile. 


High Solids Coatings—The numer- 
ous studies made on protective coat- 
ings have indicated that adequate 
film thickness is necessary to achieve 
a mechanical barrier. With most low 
solids paints, this requires, by con- 
ventional application methods, four 
or five coats, which are not only 
costly but often impractical. This has 
prompted manufacturers to develop 
paints with a high solids content. 
Products are now available which can 
deposit in one coat, a dry film thick- 
ness up to 10 mils. Adequate film 
thickness can be obtained, therefore, 
with only a two-coat application. The 
labor cost of applying two-three coats 
is thereby saved. 
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TABLE 4—Typical Field Applications of Regular Coatings Applied by Hot Spray 
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| d Elapsed Application 
. Dry Film | Dry Time | Cae 
Thickness | Between | Saved— 


JOB DESCRIPTION Mils | Coats—Hrs. Percent 


Structural Steel and | Regular— _ a 
Equipment Exposed 1 et. Phenolic-Tung Oil Primer 
to Acid Fumes - 3 ct. Phenolic-Tung Oil Topcoat 
ot— 

1 ct. Phenolic-Tung Oil Primer... . . 
1 ct. Phenolic-Tung Oil Topcoat 


Coating System 





6 to8 


6 to8 


Structural Steel and R 
Equipment 





egular— : 
1 ct. Alkyd-Linseed Oil Primer 
- 3 ct. Alkyd-Linseed Oil Topcoat 
ot— 
1 ct. Alkyd-Linseed Oil Primer >5 
2 et .Alkyd-Linseed Oil Topcoat.. 
Regular— 
| . Alkyd-Linseed Oil Primer... . . 
. Alkyd-Linseed Oil Topcoat. . 


. Alkyd-Linseed Oil Primer... . 
1 ct, Alkyd-Linseed Oil Topcoat. ... 


| 
6 to 8 
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NO PLANT PAINTING PRO- 
GRAM can be any better than the 
individuals actually conducting the 
work. The two key figures here are 
the corrosion or paint and protective 
coatings engineer and the paint fore- 
man. If cooperation and team work 
cannot be created in these positions, 
there is every possibility that the 
painting program will fail. Certainly 
of almost equal importance is a crew 
of well trained, cooperative painters. 
The most carefully engineered paint 
system is doomed to failure if it is 
improperly applied. 

The painting and protective coat- 
ings engineer is responsible for the 
selection of material and equipment, 
setting up and evaluating a paint test 
program, establishing and maintain- 


Two key figures are the protective coatings 
engineer and the paint foreman. Here’s how they can im- 


prove your painting program. 


ing minimum and maximum ware- 
house stocks for paints. Annual 
scheduling, budget preparation and 
control fall in the scope of the paint 
and protective coating engineer’s job. 
Additional responsibilities include in- 
itiating work orders which describe 
in detail the method of surface prep- 
aration, paint, and paint application 
to be used. Inspection and record 
keeping of each major paint project 
is a vital portion of this work. 

If real economy is ever to be 
achieved by a plant maintenance 
painting group, the foreman will be 
the key to success. Training the 
painters in each phase of painter re- 
sponsibility, including paint applica- 
tion, surface preparation, equipment 
cleaning and maintenance, personal 


safety, scaffold erection, etc., is a 
clear cut responsibility of the Painter 
Foreman. Cost accumulations of labor 
and material for each job is the fore- 
man’s responsibility. Quality control 
and inspection are vital to the suc- 
cess of each job and must be handled 
by the foreman. 

With the present high cost of labor, 
every consideration should be given 
to the use of labor saving equipment 
and tools. For example, in the Phil- 
lips Chemical Company, Adams Ter- 
minal plants, a substantial savings in 
sandblasting costs was realized 
through the use of larger sandblast 
hose, external hose couplings and 
venturi-tungsten carbide lined noz- 
zles. An investment of approximately 
$8000 in buildings, tools, etc., is sup- 





use of the paint crew. 


and inspection. 


those days. 


good painting season. 





Painting Schedule Seeks These Advantages 


A selection of both large and small jobs are available at the same time, thus permitting full 
Work is scheduled in adjoining areas giving the supervisor a better chance for work control 
Allowance is made for unexpected rains by keeping a backlog of inside work available for 
Inasmuch as is possible, every advantage is taken of the better summer months for paint- 


ing. This includes adjustment of the size of the paint crew. 


Further advantage is taken by using contractors in addition to plant painters during the 
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No plant painting program can be any better than the men doing the work. 


plied for each painter. This invest- 
ment is represented by a paint shop, 
paint and sand storage warehouses, 
sand blast shed, portable air com- 
pressors, fresh air compressors, sand 
blasting equipment, spray hose and 
pots, paint heaters, brushes, mechani- 
cal cleaning equipment, scaffolding, 
ladders, bake ovens, paint mixers and 
shakers, tarpaulins and transporta- 
tion. 

With the variety of painting to be 
done in any large plant or group of 
plants, it is impossible to standardize 
on any one method of paint applica- 
tion; consequently brushing, spray- 
ing, hot spraying, rolling and dipping 
are used. Each method has its par- 
ticular advantages and disadvantages. 
Brushing, particularly on prime coats 
gets the paint into cracks and corners 
that spray will not reach. Brushing 
also helps clean light dust, etc., from 
the steel and can be used outdoors 
when the wind prohibits the use of 
spray. Its primary disadvantage lies 
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in the fact that brush application is 
much slower than spray application. 
Spray application, probably the most 
popular form of industrial paint ap- 
plication, is much faster than brush- 
ing. The appearance of a spray job 
is not marred by brush marks. 

Hot spray application of some 
paints, especially the vinyl resin 
paints, has gained great popularity 
lately. The two principal advantages 
in hot spray application are increased 
paint thickness. per coat and _ less 
Real economy can be 
gained here both from reduced labor 

result of fewer coats to complete 
job) and in the decreased amount of 
solvent used. Roller application of 
paint is used for several industrial 
applications including tank farms, 
wire fences, office buildings, floors, 
etc. Roller application of paint leaves 
a good appearance, adequate film 
thickness and it is much faster than 
brush application in many cases. Dip- 
ping lends itself to the coating of 


overspray. 
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small irregular shaped objects and its 
use is generally confined to the paint 
shop. 

It would be difficult if not impossi- 
ble, to set a hard and fast rule as to 
what method of paint application 
should be used for a given group of 
jobs, since so many variables influ- 
ence the choice. Weather, type of 
surface to be painted, type of paint 
to be used, finish desired and even 
the skill of the craftsman all affect 
the selection of the most economical 
or satisfactory method of application. 


Surface Preparation— Methods 
of surface preparation are even more 
varied than are the methods of paint 
application. Although there are a 
number of metals, alloys, woods, etc. 
that must have proper pre-painting 
preparation, this discussion will be 
limited to the methods employed on 
carbon steel. Sandblasting is perhaps 
the most popular method of surface 
preparation used in industry today. 
Although the initial cost of sand- 
blasting is generally higher than that 
of the other methods, when the true 
cost of painting (cost per square foot 
per year) is considered, sandblasting 
is frequently the most economical 
means of cleaning. There are a vari- 
ety of blasting materials including 
silica sands, flint, steel shot, synthetic 
grits, and grain hulls. Sandblasting is 
done with both dry and wet materi- 
als. The selection of the proper blast- 
ing material depends largely on what 
is to be blasted off the metal and the 
depth of the anchor pattern desired. 
The depth and irregularity of the 
anchor pattern greatly influence paint 
adhesion. Several patented, relatively 
new devices are available that not 
only blast the steel to the desired 
state of cleanliness, but by means of 
a vacuum and a container, the grit, 
dust, rust and old paint, etc., are 
separated and the grit reused thus 
giving a dust free operation. This 
method of cleaning, though much 
slower than conventional sandblast- 
ing, lends itself exceptionally well to 
cleaning in areas where dust cannot 
be tolerated. Work around electrical 
equipment and exposed mechanical 
equipment, fans, open reaction ves- 
sels and in areas where product con- 
tamination is a problem are ideal 
spots for this method of cleaning. 

Hand cleaning by means of suitable 
wire brushes, scraping devices, emery 
wheels and sand paper all have their 
place in industry. Phillips has realized 
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considerable savings by combining 
hand cleaning with phosphatising. 
Phosphatising is a process involving 
the use of a weak phosphoric acid 
solution with suitable wetting agents. 
These solutions react with rust to 
form iron phosphates which seem to 
increase paint adhesion and reduce 
paint failures caused by painting over 
rust. It might be mentioned here that 
the selection of the proper phospha- 
tising solution is extremely important 
since many of the materials tested 
caused more harm than good. 


Planning and Budgeting—To- 
ward the latter part of each year, 
the succeeding year’s paint budget is 
made up. This is done by the Paint 
and Protective Coatings Engineer. 
This paint budget includes all major 
expenditures for painting with a suit- 
able allowance for miscellaneous 
painting to be done throughout the 
year. It is interesting to note that the 
annual painting cost averages ap- 
proximately 0.5 percent of the total 
plant investment. This is probably 
higher than the national average, but 
is probably in line with other similar 
installations along the Gulf Coast. 

After the budget is prepared and 
approved, a semi-annual painting 
schedule is made up. 

The paint and protective Coatings 
engineer works very closely with the 
Maintenance Planning group. The 
semi-annual paint schedule serves as 
the guide for maintenance planning. 

Since cost and cost control are vital 
to any phase of maintenance, a sys- 
tem of keeping a record of each 
major painting job was initiated. 
This consists of a form made out to 
permit easy recording of the neces- 
sary data. The use of a standardized 
form also eliminates the possibility of 
overlooking a portion of the informa- 
tion necessary to the complete evalu- 
ation of the paint job. A description 
of the structure, vessel, etc., to be 
painted is recorded along with the 
necessary comments about the 
weather and other variables affecting 
the job. The entire job is checked 
with a magnetic-thickness indicating 
instrument and with a holiday detec- 
tor. The mil thickness of each succes- 
sive paint layer is checked and 
recorded. The use of these two tools 
has greatly increased the life of all 
paint jobs. The holiday detector indi- 
cates where pin holes, skipped or thin 
areas of paint exist and these areas 
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are reinforced prior to the applica- 
tion of the last coat of paint. The 
labor and material cost of each job is 
recorded. A note describing the par- 
ticular paint system is made, elimi- 
nating any guess work that might 
arise in the future in trying to identify 
the paint. Knowing all this informa- 
tion makes it a simple matter to get 
the true cost of protecting the subject 
structure or equipment. 


Economics of Painting—Once a 
painting program is started there will 
be many questions concerning cost of 
economics of painting that will arise. 
Today there are many new paints on 
the market, with other paints in late 
development stages. Alkyd, phenolic, 
vinyl, epoxy, neoprene based, rubber 
based and many others, along with 
modifications of these paints, present 
themselves for plant maintenance use. 
Even with such a variety of paints, 
it many times proves to be more 
economical to galvanize, or to use 
some less expensive paint such as a 
linseed oil based paint. One of Phil- 
lips’ most chronic corrosion problems 
was best met by the use of a linseed 
oil-asbestos fiber filled paint. This 
paint applied at a 20 mil thickness 
over a hot sprayed, modified phenolic 
primer solved a corrosion problem in 
the ammonia sulfate plant that 
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caused premature failure on dozens 
of other more expensive (cost per 
gallon) paints. 

Another economic problem that 
will invariably arise is whether or not 
the sand blasting grit should be re- 
claimed, or whether a specially pre- 
pared graded and dried sand should 
be used, or an ungraded sand. This 
question can be answered only by 
comparing the cost of equipment and 
labor necessary to do the reclaiming 
work with the cost of new sand. It 
has been Phillips’ experience that it 
is more economical to purchase new 
sand than to attempt reclaiming. 

A field that has been investigated 
is the incorporation of corrosion pre- 
vention into basic design. This is par- 
ticularly true in regard to steel struc- 
tures. Pipe substituted for I-beams 
and angle iron eliminates many sharp 
corners and edges. Full smooth seam 
welds have been substituted for rivets 
and bolts. Back to back angle iron, 
rivets, bolts, etc., have always been a 
source of trouble in all plants. The 
use of pipe in structures has paid 
big dividends in certain troublesome 
cases." 

The plant painting crew is exposed 
to a number of occupational hazards. 
Therefore, the plant safety program 
should very definitely be organized to 
care for the paint crew needs. Here 
the painter foreman should work very 
closely with the Safety Department 
in order that the best respirators, 
goggles, gloves, ladders, etc., are pro- 
vided. It will be necessary to instruct 
the painters in personal hygiene 
habits they must observe since many 
paints have mildew inhibiting chemi- 
cals that are toxic. The fumes from 
most paints are toxic if inhaled in 
too large a quantity. Instruction on 
the use of safety belts, fresh air masks, 
and guard rails on scaffolding should 
be a part of the every day routine in 
a paint shop. Of utmost importance 
is the habit of keeping a clean shop. 
Paint and solvent soaked rags must 
be properly disposed of. Smoking 
rules must be set and firmly enforced. 

There is a real challenge to setting 
up a paint program in modern chem- 
ical and petroleum processing indus- 
The the 
individuals to lead in corrosion con- 


tries. selection of proper 

trol will assure that the most benefit 

will be derived from each paint dollar. 
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MAINTENANCE 


Ernest W. Fair 
Boulder, Colo. 


1. Responsibility — Determining 
just who will be responsible for appli- 
cation of the program after it has 
been drawn up is essential. Without 
fixed and definite responsibility on 
one individual in the organization the 
program itself will falter no matter 
how good the plan. 

In turn there must be a definite 
degree of responsibility assigned to 
every person on the plant staff who 
uses any equipment therein. They 
should each know and understand 
the maintenance plan and particu- 
larly their own part in carrying it out. 


2. Financial support of the plan 
is vital. The program should always 
take care of this phase of mainte- 
nance. And the sums allotted it should 
be flexible enough to take care of 
unusual conditions and circumstances. 

Approval of management may well 
be required, under the program, 
where estimated cost of labor and 
materials exceeds a certain amount 
(usually about $25) and thus a de- 
gree of control retained over the costs 
of the program. Minor expenditures 
can best be left to people in the plant 
concerned with maintenance in order 
to avoid useless (and endless) record 
keeping chores on the part of the 
plant official in charge of the mainte- 
nance program. 


3. Maintenance records are vital 
to any good program. They should 
be set up at the very start and main- 
tained as religiously as are the records 
on receipts and expenditures in the 
front office. The vest procedure is to 
set up an individual card record for 
each piece of major equipment in the 
plant. This card should detail the 
maintenance history of that piece of 
equipment. Usually such records are 
maintained in the office of the indi- 
vidual placed in charge of the main- 
tenance program. 
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Maintenance 


Must Be Planned 


Here is a nine-point guide to proper mainte- 
nance planning. Any plant can use this basic skeleton 


outline to plan its program. 


4. Work schedules for periods 
directly ahead should be part of the 
program. These should be made up 
on three classes of work: (1) jobs 
which can be definitely planned well 
ahead, such as inspections and rou- 
tine jobs. (2) jobs which may vary 
with conditions but nevertheless must 
be fitted in at approximate times, 
and (3) jobs which must be done as 
emergencies arise. Flexibility in the 
master schedule is needed to handle 
the latter type of maintenance jobs. 


5. A daily work program is the 
next step in the schedule. This should 
be made out from the outline of work 
ahead and fitting in emergency jobs 
for which orders or requests have just 
been received at that particular time. 
Without such records maintenance 
easily becomes haphazard. With rec- 
ords of this type even the minutest 
maintenance procedure acquires fixed 
standing and responsibility and is cer- 
tain to be handled properly at the 
right time. 


6. Maintenance materials re- 
quirements should also be calculated 
when the program has been set up. 
When this procedure is followed con- 
trol of cost of maintenance is much 
closer. This also assures those con- 
cerned that funds will be available for 
such maintenance work as it arises 
and that nothing need ever be “put 
off” because of the lack of funds at 
any particular time. This latter pro- 
cedure is one of the major sins of 
maintenance in many plants today. 
Each time needed maintenance is 
postponed for any reason whatsoever 
the future life of that particular piece 
of equipment is shortened by every 
day that goes by without the proper 
maintenance work being done. 


7. Service data—Obtaining the 
proper information and data for cor- 


SPECIAL MAINTENANCE REPORT ° 


PETROLEUM REFINER—Iol. 36, 


rect maintenance is also an impor- 
tant part of any such program. A 
file of service and maintenance data 
as supplied originally by the manu- 
facturer of each piece of equipment 
should be set up. Where these have 
been lost replacements should be se- 
cured immediately. This helps keep 
out mistakes in maintenance which 
can sometimes be as costly as com- 
plete absence of that maintenance. 

Such a file should also contain 
lubrication charts and other mainte- 
nance data from every possible source. 
Information carried in the pages of 
this magazine from month to month 
should be kept available for not only 
routine maintenance procedures but 
as a source of data when something 
unexpected arises and there is no 
available experience on the plant 
staff to handle that situation. 


8. Training—Any good mainte- 
nance program also allows for peri- 
odic training and instruction not only 
of the individual or individuals in 
charge of maintenance in the plant 
but of every man and woman who 
uses any machine therein. 

The over-all job of good and low- 
cost maintenance is always much 
easier accomplished in any refinery 
where everyone on the staff is main- 
tenance conscious and kept that way 
through a periodic maintenance dem- 
onstration or discussion. 


9. Time charts should be estab- 
lished for each machine in the refin- 
ery. These should assure the plant 
management that each unit receives 
proper maintenance attention as fre- 
quently as needed. Such charts also 
have a big advantage in permitting 
scheduling of each individual mainte- 
nance job with each other so that 
there are no periods of heavy main- 
tenance load and others with rela- 
tively nothing to do. #H# 
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MAINTENANCE 
comma Te: 


Does Inspection Increase 


Maintenance Costs ? 


This is an old argument but the real question is, can inspection be managed 
so that it will never increase maintenance costs? 


J. O. Thoen 


Continental Oil Company 
Ponca City, Okla. 


WHEN SOMEONE makes the 
observation that it appears that in- 
spection causes high maintenance 
costs, it is not easy to return a pat 
answer in refutation. The fact is that 
it can be true. Is it always the case, 
however; and, if not true, can inspec- 
tion be so managed that it will never 
increase maintenance costs? 

The reasons for the belief that in- 
spection does raise costs are logical 
enough. Those who know inspection, 
particularly of refinery processing 
units, have observed two things espe- 
cially. In the first place, it is found 
that many, if not most, of the things 
inspected do not need repairs; there- 
fore the cost of the work involved 
which includes preparation for in- 
spection, such as blinding, purging, 
disassembling, the inspection itself, 
and reassembling would appear to be 
wasted. Secondly, it frequently hap- 
pens that more repair work is done 
than is needed. Many types of equip- 
ment can be in imperfect condition 
but could be operated safely and 
efficiently for a long time without 
being repaired. A simple example is 
that of a valve which may leak 
slightly—but the leak is of no sig- 
nificance either in the operation or in 
the shutdown. 

The other viewpoint is that inspec- 
tion is a preventive maintenance 
meassure, and as such it should re- 
duce costs. Equipment is repaired in 
time to prevent major failures. Such 
breakdowns not only can be very 
costly in themselves but can cause 
damage to adjacent equipment. They 
may cause extended shutdowns, which 
means loss of production. Compara- 
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tively, the cost of maintenance is 
almost negligible. 

Look at the different types of costs 
connected with inspection. The In- 
spection department in Continental 
Oil Company’s Manufacturing de- 
partment consists of nine men, a 
supervisor, and a part-time clerk. The 
yearly cost of maintaining this organ- 
ization, including salaries, office ex- 
pense, traveling, etc., is $122,500. 
There is considerable travel, since 
the group is located in Ponca City 
(with the exception of one resident 
inspector in one of the other larger 
plants) and generally travels by au- 
tomobile to the other six refineries, 
about 15 gasoline plants, and 4 petro- 
chemical plants. 

This cost is not charged directly to 
maintenance but to administrative 
overhead. There are other items of 
expense which are charged directly 
to maintenance. These are repairs to 
inspection instruments and _ tools 
worth approximately $25,000, the 
maintenance of which is not a large 
item, and, more important, the me- 
chanical work necessary to facilitate 
inspection during the shutdown. This 
work consists of such things as scaf- 
folding, removing and replacing in- 
sulation, unheading and dismantling 
equipment, and sometimes doing spe- 
cial cleaning or grinding work to pre- 
pare the surfaces for inspection. This 
cost in 1955 was $52,000, 

Another expense not chargeable to 
maintenance is the safety work. This 
consists largely of blinding, purging, 
and safety testing. The safety men 
do other work not connected with 
inspection, and no separate record is 
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kept. It is estimated that their work 
and the mechanical work required by 
our safety standards in connection 
with inspections are not less than 
$100,000 per year in the seven re- 
fineries in the Manufacturing depart- 
ment. 

Regardless of how these costs are 
classified in the accounting records, 
they do represent true expense of the 
inspection program. Summing them 
up, they come to approximately 
$275,000 a year. This represents 
about 8 percent of the total mainte- 
nance expense of the department. 

There are, therefore, three ways in 
which inspection may cause unneces- 
sarily high costs, whether called 
maintenance or not. First, more safety 
work than necessary may be done; 
secondly, more actual inspection work 
may be done than is needed; and 
thirdly, much more maintenance work 
may be done than is necessary even 
from a preventive maintenance stand- 
point. 

How can these excessive costs be 
reduced? In principle the answer is 
simple. What is needed in each case 
is standardization and control. 

In application and administration, 
the problem is not so simple, First, 
maintenance standards must be set 
up. As mentioned above, many types 
of equipment do not need to be in 
absolutely perfect condition in order 
to be operated safely and efficiently. 
Long experience with a vigorously 
pursued preventive maintenance sys- 
tem will provide the information 
necessary to judge the necessary fre- 
quency and extent of repairs. Practi- 
cal, adequate standards can be estab- 
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lished without compromising safety. 
The two opposing views—one that it 
is best to take no chance but to in- 
spect and repair everything if there 
is any possibility of imperfection and 
the other that no maintenance be 
done until it is obvious that it is 
absolutely necessary—must be recon- 
ciled. This should be done scientifi- 
cally by an impartial and realistic 
study of the facts. 

It may be objected that whether 
or not we have maintenance stand- 
ards is immaterial, since we are con- 
cerned only with the effect of inspec- 
tion on maintenance, be the standard 
high or low. This argument, however, 
misses a point, since, without stand- 
ards which specifically state what 
shall be done under every condition 
revealed by inspection, we cannot be 
sure that some jobs are not overdone 
any more than we can know that 
others are neglected. 

Standards cannot, of course, be 
very effective without well organized 
supervision. Someone must be at hand 
to see that they are followed. Another 
burden on supervision is the job of 
handling the cases which are not cov- 
ered by standards. No system of 
standards, however well pursued, can 
expect a coverage of more than about 
80 percent of all the work. The other 
20 percent must be handled by on- 
the-job analysis on the part of expert 
supervisors who are familiar with the 
development of standards. 

People who are not trained along 
this line should not be allowed to 
make the decision. For example, a cast- 
iron tray in a fractionating tower may 
be found to have a crack in it. An 
ardent maintenance man or operating 
foreman may decide immediately that 
it must be replaced. If the bubble 
caps are hard to remove or show 
slight traces of corrosion, there may 
be a quick and arbitrary decision to 
scrap them along with the tray. 

Careful analysis of the situation by 
competent people would possibly re- 
veal that the crack is of no signifi- 
cance from the operating efficiency 
standpoint. Analysis of the records 
may show that there has been no loss 
of fractionating efficiency, metallur- 
gical examination may indicate that 
there is little likelihood that the crack 
will enlarge, and engineering analysis 
will show that there is no danger of 
structural failure; therefore the life 
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expectancy of the tray may be as 
good as any of the others which are 
not damaged. 


As far as we know, few companies 
have complete manuals of mainte- 
nance standards and _ procedures. 
Continental Oil Company is no ex- 
ception. Except for those included in 
the nationally recognized power, pres- 
sure vessel, and piping codes, rela- 
tively few are written in specific 
terms; however our design standards 
are applicable in many cases to main- 
tenance. For the rest, there are the 
unwritten standard practices and pro- 
cedures developed by skilled and ex- 
perienced mechanics. This is particu- 
larly true of repetitive work. 

The Inspection department proper 
handles only the more critical equip- 
ment subject to high temperatures 
and pressures and to corrosion. Other 
equipment is inspected by mechanics. 

Does the Inspection department 
inspect too much? We do not think 
so, In the many cases where no repair 
work is required, the information ob- 
tained by inspection is necessary in 
order to predict the life of equipment 
and to afford means of anticipating 
the time when repairs are needed. 
This allows time for efficient plan- 
ning and preparation of the work. 

After a few turn-arounds, the in- 
spectors know which parts of a unit 
—such as tower, drums, exchangers, 
and piping systems—need careful 
checking at each inspection and 
which parts may be omitted from the 
schedule, sometimes for years. 

Does the Inspection department re- 
quire too much maintenance? Again, 
no. In the first place, they cannot 
demand anything. They merely call 
attention to defective conditions and 
state what must be done to bring the 
equipment up to the standards de- 
manded by the code. Faulty mechani- 
cal conditions which do not affect the 
structural safety of equipment are re- 
ported but without recommendations. 
The cracked bubble tray referred to 
above is a case in point. 

The inspectors are responsible only 
for determining what the established 
codes and related company standards 
require to be done. They are not re- 
sponsible for safety or maintenance 
cost. A policy which would place 
such responsibility upon an Inspec- 
tion department would result in a 
tendency toward overinspection and 
high maintenance cost. 

In the case of the other equipment, 
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the situation is somewhat different. 
Unless the work is covered by good 
inspection and maintenance stand- 
ards, it is possible for a lot of unnec- 
essary work to be done. 

With a good accounting system, 
high costs of any type of equipment 
can be spotted. It can be compared 
with past performance and with simi- 
lar items on other units. It then be- 
comes a subject for investigation and 
development of corrective measures, 
which are generally not too difficult. 

What has been said of the Mainte- 
nance and the Inspection organiza- 
tions also goes for the Safety depart- 
ment. Safety measures can be run to 
excess—and they often are. Again it 
is the matter of a reasonable policy 
covering procedures which experience 
has shown to be adequate. 

Excessive costs because of inspec- 
tion probably exist in some degree in 
every company which has adopted a 
fixed policy of routine inspection. 
These costs cannot be accurately de- 
termined. If they could be determined 
and were found to be quite high, 
what steps could be taken other than 
to try to reduce them? This would 
not be done by abandoning the princi- 
ple of inspection or limiting its scope 
but by the means described above. 

There is no substitute for safety, 
and there can be no fair price for 
human life. Before the inspection 
routine was officially organized over 
25 years ago, there were several (not 
many but more than one) fatal acci- 
dents which could have been pre- 
vented by the inspection practices 
now in effect in Continental Oil 
Company. Since standardized inspec- 
tion was put into effect, there has not 
been one such fatality in any plant 
in which the Inspection department 
has operated. 

It would be even more difficult to 
determine the maintenance savings 
resulting from the preventive effects 
of inspection. 

In our company we do not think 
anyone has any doubt that these sav- 
ings far offset all of the costs referred 
to above. Before inspection was or- 
ganized, it was not unusual to have 
three or four serious fires per year in 
the Ponca City plant. Now it takes 
15 or 20 years for that many fires to 
occur. Credit must also be given here 
to other organizational improvements 
particularly to more highly skilled op- 
erators and better safety practices. 
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DECENTRALIZED MAINTENANCE ORGANIZATION 


Maintenance Must Grow With Your Plant 


ones ote 


THE ADAMS TERMINAL of the 
Phillips Chemical Company experi- 
enced an unusual rate of growth dur- 
ing the post war years. Plant main- 
tenance manpower continued to 
increase during this growth, as the 
work load demanded. The centralized 
type maintenance organization that 
was originally set up became inade- 
quate as described in the following 
study. 

1. The centralized maintenance or- 
ganization could not cope with the 
scope of problems brought on by 
expansion and diversification. 
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Here’s how one 


plant combined the good 


points of Zone and Centralized maintenance systems and 
reduced labor costs even though the plant continued to 


grow. 


E. W. Jones and J. C. Shouse, Phillips Chemical Company, Pasadena, Texas 


2. Considerable travel time devel- 
oped because manpower assignments 
required their moving from one job 
to another over a wide area. This was 
caused by the geographic location of 
the various plants with respect to 
each other as well as to the various 
maintenance shops. Several factors 
including minimizing fire, flood, and 
explosion hazards, sub-soils for foun- 
dations and the actual area available 
for expansion influenced decisions to 
keep the plants separated geographi- 
cally. These distances, as much as 
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two miles in some instances, created 
considerable difficulties in efficient 
utilization of maintenance manpower 
under the centralized maintenance 
organization that existed. The prob- 
lem was largely one of communica- 
tions and of moving manpower to the 
job locations as required by the main- 
tenance scheduling group. Actual 
plant acreage increased 21 times. 


3. The central tool room location 
was a serious bottleneck. 


4. It was difficult, if not impossible, 
for the maintenance planner to main- 
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tain close enough contact with the 
various plants to permit scheduling 
the most urgent work first. 


5. Although the senior area foremen 
were responsible for maintenance 
work performed in their assigned 
areas, their authority was very lim- 
ited. Actually, the foremen and main- 
tenance personnel were not assigned 
under the direct supervision of the 
senior area foremen. 


6.The foremen and maintenance 
personnel worked in all the plants as 
required by the maintenance sched- 
ule. Since the plants had different 
processes and dissimilar types of 
equipment, the men were often un- 
certain on procedures concerning 
safety, cleanliness required and work 
methods desired. 

After a serious consideration of the 
advantages and disadvantages of the 
existing maintenance organization 
and after several visits and surveys 
were made of other companies’ or- 
ganizations and physical equipment, 
it was recommended that a compro- 
mise between a centralized and a 
completely decentralized maintenance 
organization be adopted. The aim 
was to utilize the better points of 
both systems. The proposal, as ac- 
cepted, basically divided the plant 
into two physical zones plus a shops 
group. 

The Shops Group is comprised of 
shop maintenance personnel, general 
shift 


maintenance personnel. Their func- 


maintenance workmen and 


tions are: 


© To utilities 
serving all plants, such as: roads, 
electric power, gas, water, and raw 
product lines. 


maintain general 


®To operate skilled shops for 
major overhauls and fabrication of 
equipment. 


© To dispatch, operate and main- 
tain the mobile equipment. 


© To paint and insulate. 
©@ Carpentry and masonry work. 


® To provide maintenance person- 
neil and supervision for shift mainte- 
nance work, 
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® To supply additional workers to 
zones as demanded by the work load. 


In addition to these functional 
roles, it is the shop group’s responsi- 
bility to train all maintenance per- 
sonnel and to prepare and give quali- 
fying tests to these men. 

The organization of the new Main- 
tenance department supervisory per- 
sonnel including the planning group 
is shown in Figure 1. Each zone is 
headed by an assistant maintenance 
superintendent who has complete re- 
sponsibility and authority for mainte- 
nance work in his zone. Reporting 
directly to the assistant maintenance 
superintendents are the senior area 
foremen who in turn are responsible 
for maintenance work in their as- 
signed areas. The area foremen re- 
port to the senior area foreman and 
are assigned the various classifica- 
tions of maintenance personnel neces- 
sary to conduct the work in their 
respective areas. It should be noted 
that these area foremen, although 
generally assigned to certain units, 
are primarily job foremen in that 
they have complete responsibility for 
all work incidental to the final com- 
pletion of all repair jobs in their 
assigned area. 

Although the new maintenance or- 
ganization has been operating for 
only six months, an over-all improve- 
ment in manpower efficiency is real- 
ized. Refinements are continually 
being made in (a) the maintenance 
planning program, (b) maintenance 
manpower and supervisory assign- 
ments, (c) work methods and proce- 
dures, and (d) material selection and 
delivery. 


Planning and Scheduling—The 
Planning and Scheduling section is 
charged with the responsibility of 
coordinating requests for manpower 
and scheduling maintenance person- 
nel to jobs in a manner that not only 
puts highest priority work first, but 
so that there is a smooth flow of 
material and men to and from the 
job with a minimum of lost time. A 
detailed account of each job in the 
planning group is necessary for full 
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appreciation of the scope of these 
jobs. 


Chief Maintenance Planner—The 
chief maintenance planner reports to 
the maintenance superintendent as 
do the assistant maintenance super- 
intendents. This gives a stability to 
this group that would be difficult to 
achieve otherwise. The actual coordi- 
nating efforts between zone man- 
power requirements and the shops 
pool of labor is handled very effec- 
tively through the planner. Weekly 
planning meetings attended by the 
maintenance and production super- 
visors of all zones are held. Through 
these meetings the planning section 
keeps the Maintenance department 
informed of the relative importance 
of work requests made by the various 
production groups. Major work 
planned in each zone for the follow- 
ing week is outlined and discussed 
in the meeting and necessary man- 
power adjustments are made. 


Shops Planner—The shops planner 
reports to the chief maintenance 
planner. His duties include preparing 
the daily shops work schedule and 
assisting in balancing the manpower 
throughout the plant. This planner, 
through a daily talk of from 5 to 10 
minutes with each maintenance fore- 
man, has a feel of the progress being 
made on all scheduled jobs. The 
schedule, for this reason, is always 
current and never lags behind or gets 
ahead of the actual work. 


Zone Planner—The zone planner 
reports directly to the zone assistant 
maintenance superintendent. Thus a 
direct link between the work and the 
planning group is maintained. The 
zone planner reports indirectly to the 
chief maintenance planner thus as- 
suring that the zone planner’s efforts 
will be in accord with overall plant 
maintenance needs. The zone plan- 
ners prepare a daily work schedule, 
approved by the Operating depart- 
ment, which includes the work to be 
done in each zone. These schedules 
are typed and distributed to person- 
nel needing them. Copies of the work 
orders are furnished to the area fore- 
men who in turn, make their work 
assignments. 


Area Engineers—The area engineer 
reports directly to the zone planner. 
This is the planning group’s direct 
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contact with the first line supervision. 
The area engineer also serves as liai- 
son between production and mainte- 
nance supervision, The area engineer 
reviews all incoming work orders in 
his area from an economic stand- 
point, determines the best method of 
performing the work, orders material, 
estimates manpower and sets up the 
sequence in which the job steps are 
to be performed. When necessary, the 
area engineer initiates work requests, 
and at times makes expedient sketches 
in lieu of formal drawings. Technical 
counsel for foremen and maintenance 
personnel is provided through the 
area engineers. 


Material Control—Since about 50 
percent of the maintenance cost is for 
material, it is extremely important 
that the selection and handling of 
material be properly supervised. The 
Planning group’s responsibility on 
material selection and handling is to 
see that the most satisfactory mate- 
rial for the job is purchased. Through 
close inspection and control the ratio 
of warehouse stock investment to 
total plant investment is kept at the 
lowest point consistent with good 
maintenance practice. All mainte- 
nance material is requisitioned either 
through or by the area engineer. This 
permits the planning section to exer- 
cise a very favorable type of control 
over warehouse stock items. 

Maintenance work order material 
is identified by work order number. 
The Warehouse maintains delivery 
trucks which move material to pre- 
designated spots throughout the 
plants. These deliveries can be ac- 
complished in a few minutes if neces- 
sary. Routine maintenance items are 
kept on hand in the zone tool rooms 
and are available for immediate use. 

To better illustrate the advantages 
gained through the use of the new 
maintenance organization, a sum- 
mary of the improvements is listed: 


® improved Working Arrange- 
ments Between Operations and 
Maintenance—The maintenance 
zones were organized to correspond 
with the operating areas; the opera- 
tion foremen and operators work to- 
gether with the same maintenance 
foremen and maintenance personnel 
on a continuing basis in coordinating 
area activities. When operating and 
maintenance personnel work together 
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every day they become acquainted 
with each other and each other’s 
method of work, thus performing to- 
gether as a team. 

Formerly, the operation foremen 
worked with many maintenance fore- 
men and maintenance personnel in 
trying to coordinate the daily main- 
tenance activities with production 
schedules. Since the maintenance 
foremen and men were shifted into 
many areas, the operating foremen 
worked with a different group of 
maintenance men practically every 


day. 


®Clear Cut Responsibility for 
Maintenance of Production Equip- 
ment—Each senior area foreman 
and assigned men have the complete 
responsibility of maintaining the 
equipment and property in their area. 
Under previous conditions, the craft 
foreman and men might be scheduled 
to work in an area one day and an- 
other area the next; consequently, a 
sense of responsibility for the mainte- 
nance of any particular group of 
equipment was not acquired. Now, 
since the maintenance personnel are 
assigned to definite areas, the respon- 
sibility for the supervision and main- 


tenance is more exact and well de- 
fined. 


®iIncreased Familiarity with 
Equipment—The continued repair- 
ing of the same equipment over a 
longer period of time has permitted 
the area maintenance personnel to 
become thoroughly familiar with this 
equipment. Improved methods and 
procedures of repair are learned. 
Short cuts developed through in- 
creased skill enables the personnel to 
do a faster and higher quality repair 
job. 

Under the previous system a main- 
tenance man and helper would repair 
a machine when it breaks down, but 
another maintenance man and helper 
would probably be scheduled to the 
repair job the next time the machine 
needed repairs. 


® Reduced Travel Time-—Since 
the maintenance and supervision per- 
sonnel report to their respective as- 
signed areas every morning, much 
travel time to and from the job is 
saved and utilized as working time. 
The other travel times, such as going 
for tools, materials, etc., have also 
been greatly reduced, thus releasing 
many more maintenance working 
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hours per year which are being uti- 
lized for a gainful purpose. This also 
results in minimum manpower re- 
quirements. 


Under the previous system the 
maintenance personnel traveled to 
and from the areas as per mainte- 
nance schedules and as emergency 
work orders demanded. 


®Tools and Smal! Material 
Items More Readily Available— 
Tool rooms are now located in each 
zone for the use of maintenance per- 
sonnel within that zone. Tools that 
were built or purchased for particu- 
lar zone jobs are located in that zone 
tool room. Small material parts are 
also stored in the tool rooms where 
necessary to reduce time required in 
obtaining such parts, enabling more 
expedient job handling. These parts 
are only those used frequently, such 
as: bolts, nuts, gaskets, nipples, fit- 
tings, etc. The additional tool room 
has materialized the ad- 
vantages: 


following 


® Fewer lost tools 
® More accurate tool records 


@ Less confusion and lost time 
issuing tools 


® Reduced time lost traveling to 
obtain tools and small parts re- 
sulting in reduced time necessary 
to complete the repair job. 


Previously there was time lost be- 
cause the proper tools were not car- 
ried to the job site. Sometimes several 
trips were required to obtain all the 
tools necessary. Even when the tool 
delivery service was used, time was 
lost in waiting. The cost of stocking 
the additional tool room has been 
well balanced by craft labor time 
that is better utilized. In time this 
will more than pay for the cost of 
tools. Reduced time spent in obtain- 
ing tools has reduced down time on 
equipment. 


® Creates Personal Pride, Inter- 
est, and Incentive in Work—Since 
the areas of maintenance responsi- 
bilities are well defined, the mainte- 
nance supervisors and maintenance 
personnel soon became so associated 
with the equipment that a sense of 
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personal pride is acquired in keeping 
this equipment in good operating 
condition. The maintenance person- 
nel are more likely to acquire a feel- 
ing of ownership for the equipment 
they must maintain. Letters of recom- 
mendation and praise, such as in- 
creased production records, are 
addressed to the area assigned main- 
tenance personnel as well as to the 
operational personnel, thus not only 
increasing the pride in their work, 
but also the bond of working together 
for a common goal. People who are 
proud of the work that they are doing 
are happier, more interested, and 
have a greater incentive to do a bet- 
ter job. 


®improved Communications— 
With permanent areas of assignment 
for maintenance personnel and super- 
visors, the channels of communication 
for work direction, advice, and co- 
ordination of maintenance personnel 
is greatly improved. The improved 
communications are even more 
noticeable between maintenance and 
operations since operations is physi- 
cally nearer to maintenance. Fewer 
maintenance supervisors have to be 
contacted in order to line out and 
complete a maintenance job. 

Under previous conditions the 
maintenance personnel and supervi- 
sors scheduled in an operating area 
changed from day to day, not only 
in number, but also in crafts and dif- 
ferent men within the same craft. 
Under such a changing situation it 
was difficult to maintian good com- 
munications between maintenance 
and operations, and sometimes within 
the maintenance group itself. Many 
meetings and conferences were held 
by the maintenance and operational 
supervisors for informational and dis- 
cussional purposes of planned main- 
tenance activities. The frequency of 
the meetings and especially the num- 
ber of employes attending these meet- 
ings have been reduced considerably. 


® Positive Maintenance Super - 
vision—Since the maintenance per- 
sonnel are permanently assigned to 
specific areas under the direct line 
supervision of a foreman, there is no 
doubt as to whom the maintenance 
man reports for supervision. This sit- 
uation raeans to the workman what 
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a home-classroom and home-teacher 
means to the high school student—a 
definite place to report for instruc- 
tion and help. Thus, by reporting to 
the same supervisor and to the same 
area each morning, more positive 
maintenance supervision is achieved. 

Under the previous system, the 
maintenance men did not know from 
day to day where they would work 
or to whom they would report. This 
presented problems as to how they 
should dress for work and where they 
should keep their lunches. Likewise, 
the senior area foremen had been 
delegated considerable responsibility 
with very little authority; their prob- 
lems sometimes left them frustrated. 


® Clean End-Product—Under the 
previous program, maintenance men 
were scheduled into the different 
areas as the work loads demanded; 
consequently, a maintenance man 
could have worked in several areas 
during any eight hour period. In 
some areas the repair job may have 
been located in a rather dirty loca- 
tion. If the dirt, grease, and any 
other foreign material that accumu- 
lates on the maintenance personnel’s 
hands, clothing and tools become in- 
tegrated into the product stream of 
a process, the purity of the process 
end-product may be reduced. In cer- 
tain chemical processes impurities in 
process stream can discolor or con- 
taminate the chemical make-up of 
the end-product so much that it 
would have to be recycled or dis- 
carded. 

Under the present program, the 
maintenance personnel work in the 
same area each day results in elim- 
inating impurities from outside areas 
being brought into their work areas. 
Also the maintenance man’s greater 
familiarity with assigned equipment 
allows him to assist in assuring that 
impurities are kept out of the process 
stream. 


@ Expansion—This is a _ flexible 
type of organization which enables 
the maintenance forces to keep up 
with future plant expansion by the 
addition of more zone organizations. 
This type organization also permits 
over-all effective control of mainte- 
nance work for future plant expansion. 
Training foremen and maintenance 
personnel has so greatly improved that 
it will be much less difficult to staff 
the Maintenance department for fu- 
ture expansion. ## 
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Are You Caught With Your Stock Up? 


MAINTENANCE 


& 





IN THE REFINING industry 
where competition is very keen and 
the refiner’s margin is very thin, in- 
ventory control and warehouse stock 
reductions offer one way of reducing 
costs and increasing profits. Inventory 
control is not new or unique, but only 
in recent years have refiners given em- 
phasis to this method of cost reduc- 
tion. Expansion and modernization 
programs have steadily increased the 
dollars tied up in maintenance mate- 
rial inventories and emphasized the 
need for improved control of mainte- 
nance materials, 

A program of warehouse stock re- 
duction and materials inventory con- 
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Here’s a way to reduce costs and increase 
profits through inventory control and warehouse stock 


reductions. 


Joe W. Cook 


Phillips Petroleum Company 
Bartlesville, Oklahoma 


trol, started about five years ago by 
Phillips’ Refining department, has re- 
duced warehouse stocks some 45 per- 
cent below the December, 1952, level 
while refinery investment increased 
about 18 percent during the same 
period. Additional benefits have been 
higher stock activity with minimum 
obsolescence losses, increased effi- 
ciency in warehousing procedure, im- 
proved warehouse arrangements with 
more space for materials handling 
and movement, better interchange- 
ability of parts, improved efficiency in 
ordering materials and better under- 
standing of materials problems by 
craftsmen. 
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The materials control program has 
been developed with two main objec- 
tives: (1) warehouse stock reduction 
and (2) inventory control. Warehouse 
stock reduction is being accomplished 
by the following six-point program : 

® “Selling” each refinery the fact 

that we are carrying excess ma- 
terial and getting them to coop- 
erate in reducing inventories. 
® Reviewing each item of material 
maintained in warehouse stock. 

© Compiling a list of undesirable 
stock items or overstocked quan- 
tities. 


® Returning surplus material to 
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suppliers for credit whenever 
possible. 


© Requiring justification to plant 
management for each new item 


added to stock. 


® Disposing of material not usable 
or returnable for credit. 


In addition to the above six-point 
program, better inventory control has 
been obtained by: 


® Development of material stand- 
ards. 


® Development of parts inter- 
changeability. 

® Development of local suppliers. 

® Cataloging of all materials. 


The following discussion presents a 
detailed review of the development 
and results of the program. 


Warehouse Materials Reduc- 
tion—During the war years it was 
common practice to maintain large 
inventories of spare parts and repair 
materials as insurance because parts 
and materials were difficult to get 
when needed. It was important that 
repair materials be on hand to keep 
the plants operating at their maxi- 
mum capacity. As a result, inventories 
were maintained on the precept of 
being prepared for any eventuality in- 
stead of preparing for current prob- 
abilities. 

Since the war refineries have ex- 
panded and modernized with new 
types of processing facilities. New and 
entirely different types of repair ma- 
terials are needed to support plant 
operations. This further complicates 
the control of warehouse inventories. 

Some four or five years ago when 
it became obvious that something had 
to be done to retard the steady in- 
crease in dollars tied up in mainte- 
nance material inventories, a study 
was started to establish definite con- 
trols on warehouse stocks of mainte- 
nance materials, repair materials and 
operating supplies. 

Preliminary studies indicated that 
to effectively control inventories it was 
desirable to group the items into cate- 
gories of similar materials. To accom- 
plish this some changes in established 
accounting procedures were necessary. 
Inventories were grouped into cate- 
gories and quarterly reports prepared 
showing the beginning inventory, ma- 
terial receipts, material issued and 
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ending inventories for each category. 
This procedure cut down a large 
problem into small digestible propor- 
tions. Instead of playing the field, it 
became possible to pin-point inven- 
tory increases and attack each cate- 
gory, one at a time. 

At this point a program of ware- 
house stock reduction was started by 
application of six basic principles. 


“Selling” the Program to Each 
Refinery—The first and probably 
most important point was to “sell” 
Phillips refinery people on the fact 
that they were carrying excess mate- 
rial and get them behind the move- 
ment to cut inventories. It is true with 
this program as with any major pro- 
gram that it succeeds only to the 
degree of cooperation and backing ob- 
tained from the plant personnel actu- 
ally doing the work. The over-all 
program was explained and discussed 
at each plant with particular emphasis 
on the following points: 

® Freezing of working capital and 

the cost of excessive inventories. 
® Losses due to obsolescence of 
stocks. 


® Losses due to deterioration of 
stocks. 

® How inventories are considered 
in the taxing of company assets. 


® Cost of procurement of materials. 
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® Cost of warehousing, 


@ Increases in efficiency and sav- 
ings in costly warehouse space 
that can be realized by carrying 
minimum stocks. 

© The benefits of knowing and uti- 
lizing the interchangeability of 
spare parts. 

@ The benefits of standardization 
in the selection of equipment. 


Reviewing Material in Stock—The 
second phase of the stock reduction 
program was to review each item 
of material maintained in warehouse 
stock. This review was usually con- 
ducted by the warehouse supervisor 
and representatives from Material and 
Purchasing groups, with the supervi- 
sor of the craft requiring the parts. 
Here a good system of stock cards 
proved essential. The stock cards in 
the Refining department showed all 
receipts and issues of each stock item; 
in addition, the unit charge was given 
each time the item was issued. This 
permitted the review group to pin- 
point the usage during any interval 
of time and to determine exactly what 
unit or operation required the item. 
From this information an accurate 
stock level could be determined. From 
the usage figure and the maximum 
quantity desired, it was possible to cal- 
culate an order point and an order 
quantity, The minimum stock level 
as insurance against costly unit down- 
time was re-evaluated on each crit- 
ical item. These points took into con- 
sideration the cost of procurement, 
cost of warehousing, provided esti- 
mates for availability of materials, 
and provided for consideration of 
insurance minimum quantities. 

This item-by-item review of some 
50,000 items was slow and time con- 
suming. However, the results of this 
investigation were very rewarding and 
are set out below. It was determined 
that in some instances: 

© Items were stocked that were not 

necessary for normal mainte- 
nance. 

©@ Duplicated items were in stock 

having different stock descrip- 
tions. 

® Items were stocked in the same 

physical size, but in several dif- 
ferent alloys (sometimes not nes- 
essary ) . 

© Items were obsolete. 

® Items were stocked for equipment 

no longer in service. 
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®@ Items were stocked in the full 
range of sizes where three or four 
basic sizes would be satisfactory. 


© Items were stocked in assemblies 
and the identical parts stocked 
individually, 
© Items were stocked in quantities 
that according to current usage, 
provided several years supply. 
There were a sufficient number of 
these cases to warrant continuation 
of the program. The largest group 
was overstocked quantities. 


Listing of Undesirable and Over- 
stocked Items—The list of undesir- 
able and overstocked items gave a 
description of the item, the supplier, 
the quantity, the date of last issue, 
the present condition, and the value. 
This listing was simply called a sur- 
plus list. These lists were compiled 
plant by plant, and arranged by cate- 
gories of similar materials. One inter- 
esting aspect of this surplus list was 
that items that were surplus in one 
plant would be in demand in another 
plant in the company. As many as 
possible of these surplus items were 
transferred within the company so 
that the dormant material was put 
to work. 

To be effective, the surplus lists 
were delivered to a group in the cen- 
tral Purchasing department. All req- 
uisitions for materials were routed 
through this group and were filled 
from surplus materials as far as pos- 
sible. This procedure placed control 
in a central point and made possible 
the transfer of material to phases of 
operations other than refining. New 
lists were prepared periodically in 
order to provide accurate and up-to- 
date information. Also, the prepara- 
tion of new surplus lists was definite 
assurance that inventories were being 
analyzed periodically. 


Credit for Surplus Materials—Ask- 
ing suppliers to take back for credit 
surplus new material was only par- 
tially successful. In most instances we 
expect the supplier to discount mate- 
rial returned for credit as a restock- 
ing and handling charge. A “bird-in- 
the-hand” attitude was adopted in 
trying to recover some of the pur- 
chase price of surplus materials. 


Justification of New Items—An 
important phase of the inventory re- 
duction and control program is to 
require that each new item added to 
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stock be justified to plant manage- 
ment. This is an important function 
and should be carefully watched. 
Once an item becomes “stocked” it 
may become a regularly carired item 
and is more difficult to eliminate 
than if it had never been purchased. 
A rule of thumb policy is to eliminate 
an old item before adding a new one. 
This, of course, cannot be adhered 
to at all times but certainly gives us 
something to shoot for. 


Difficult Disposal Problems—Cer- 
tain quantities of materials cannot be 
utilized and cannot be returned for 
credit to suppliers. There are three 
possibilities for disposal of these items: 
(1) offer the materials for sale on a 
bid basis, (2) review the material to 
see if sacrifice is really desirable; if 
not, make plans for utilization, and 
(3) sell the remaining material for 
the junk or salvage value. The last 
alternative is always viewed with re- 
morse by some personnel; however, 
by the time every possibility has been 
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explored without success, there is 
little justification for keeping the 
items any longer. 


Results of Stock Reduction Pro- 
gram—The effectiveness of this six 
point program is illustrated in Fig- 
ure 1. December, 1952, represents the 
peak in warehouse stocks of the Re- 
fining department. This stock value 
is called 100 percent and using this 
as an index the value of total ware- 
house stock materials is plotted 
against time in months. 


One interesting point of Figure | 
occurs during the months—Novem- 
ber, December and January for suc- 
cessive years beginning with 1953. 
Goals of stock reduction were calcu- 
lated for each refinery to reach the 
first of each calendar year. The plants 
continually reviewed stocks and uti- 
lized surplus items until the year’s 
goal was reached, (generally in No- 
vember). The reduction program 
then rested upon its laurels until the 
new year was well started. 

Figure 1 shows that the present 
stock levels now are 55 percent of the 
December, 1952, index. This 45 per- 
cent stock reduction in three and one- 
half years is even more meaningful 
considering the continual growth of 
the Refining department. As new 
products were manufactured and new 
units built, it was necessary to stock 
many new items of spare parts. 

Figure 2 shows the continued 
growth of the Refining department as 
represented by increase in plant in- 
vestment. January, 1952, investment 
is taken as the index and is given the 
value 1. Changes in investment are 
shown as a ratio change from the 
January, 1952, value. Figure 2 shows 
an over-all increase of approximately 
18 percent in investment during the 
same three and one-half years that 
warehouse inventories decreased 45 
percent. The normal expectation is 
that warehouse stock inventories 
should change proportionally to Plant 
Investment. Note that in 1952, ware- 
house stock increased in proportion 
to increase in plant investment. With 
the program in effect, the continued 
efforts of stock reduction more than 
offset the value of new stock items 
attributable to new manufacturing 
units. 

Figure 3 is a graph of the ratio of 
total warehouse stocks to total invest- 
ment during the interval January, 
1952, through July, 1956. This shows 
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a continual decline to the present 
1.58 percent. This ratio represents 
fifteen dollars and eighty cents worth 
of warehouse stocks for each one 
thousand dollars of plant investment. 

How much this ratio can be re- 
duced for economical operations has 
not been determined. It is anticipated 
that this ratio can be reduced further 
and still maintain a stock level that is 
satisfactory for plant maintenance. 
Percentage of investment is only an 
index to measure accomplishments 
and can be misleading because of the 
age of equipment versus replacement 
costs and methods of depreciation. 
Other methods of setting inventories 
are being developed. 

Since studies indicate that it costs 
a minimum of twenty cents per year 
to maintain each one dollar of stock 
in warehouse inventory, this program 
of warehouse stock reduction is being 
continued. 


Inventory Control Projects — 
Now that the over-all picture of the 
warehouse reduction program has 
been reviewed, it is desirable to pre- 
sent some of the side projects that 
not only have a direct bearing on re- 
duction of stocks, but are also effec- 
tive for inventory control. 


Standardization and Interchange- 
ability—-Standardization projects 
have been accelerated in Refining 
during the last several years. The 
projects have generally been in the 
field of mechanical equipment, al- 
though some work has been in prog- 
ress in the electrical and instrumenta- 
tion fields. Standardization, so far as 
warehousing and purchasing are con- 
cerned, resulted in many real bene- 
fits and a few handicaps. On the plus 
side of the ledger for standardization 
are benefits such as: 

@ Smaller repair parts inventory 

® Simplified inventory records 

© Simplified purchasing 

@ Smaller warehousing area 


quired 


re- 


© Better housekeeping 
® Maintenance simplification 
® Reduced tooling requirements 


® Quicker training of maintenance 
personnel 


Some of the disadvantages of stand- 
ardization are: 
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® Danger of stagnation 

® Reduction of competition 
© Higher first cost 

© Oversized equipment 

® Loss of goodwill 


The efforts in standardization and 
interchangeability of items are di- 
rected toward elimination of unnec- 
essary sizes or types of products. 
There are real savings in large quan- 
tity purchases of standard items. 
However, this program is definitely 
not for “brand” standardization, be- 
cause this results in stifled competi- 
tion, complacency on the part of suc- 
cessful suppliers, lack of progress, 
outmoded design and eventual higher 
costs. 

During cataloging of parts, the de- 
velopment of part interchangeability 
was accomplished. This interchange- 
ability information permits a consid- 
erable reduction in the number of 
stock items. In a given pump manu- 
facturer, it was possible to eliminate 
110 of 430 stock items of parts due 
to interchangeability. In addition, 
this study revealed that the remaining 
320 stock items would fit several 
other pumps, a fact heretofore un- 
known. This information permitted 
an increase of over 28 percent in the 
possible utility of the remaining stock 
items. These parts studies have been 
worthwhile even though a large 
amount of time is required to com- 
splete them. 

Refinery warehouses have been suc- 
cessful in eliminating half of the 
stocked items in bolts and studs by 
stocking these items by one-half inch 
increments of length instead of one- 
quarter inch. Also a considerable re- 
duction has been made in stocks of 
heat exchanger tubes, pipe and pipe 
fittings, valves, conduit and conduit 
fittings, and mechanical equipment 
parts with the elimination of dupli- 
cated items, determining satisfactory 
substitutes, and elimination of seldom 
used sizes. 


Local Suppliers—Local suppliers 
and industrial supply houses in the 
immediate area of each refinery have 
been encouraged to maintain stocks 
in certain classes of standard items. 
These suppliers normally maintain 
some quantity of these items and with 
a slight increase in their quantities 
can supply on no prior notice the re- 
finery’s requirements, This permits 
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the refinery to carry a very small 
stock of this type goods with replen- 
ishment from local suppliers period- 
ically. The local supplier usually ex- 
tends to the company competitive 
prices so that there is no advantage 
in the refinery purchasing and main- 
taining large quantities of this type 
goods. Among the items being han- 
dled in this manner are hand tools, 
lumber, some types of heat exchanger 
tubes, builders hardware, some types 
of valves, pipe and fittings. The de- 
velopment of suitable local suppliers 
results in four distinct advantages: 
(1) minimum stocks, (2) prompt re- 
plenishment with no delay of factory 
shipments, (3) increased sales of 
company product in the immediate 
refinery area, and (4) increased good 
will to the company in each refinery 
area. 


Cataloging Program—A cataloging 
program was also started. The pur- 
pose of material catalogs is to enable 
the craftsman in the field to deter- 
mine exactly the materials needed 
and to order from the warehouse 
the correct parts for the specific 
equipment being repaired. This is ac- 
complished by giving in the catalog 
a parts listing that describes each 
part and provides the best possible 
illustration of the part, as a facing 
sheet, for the page listing the compo- 
nent parts. The cataloging is proceed- 
ing through the entire warehouse 
stocks by categories of materials. 


Material Ordering Efficiency— 
One sidelight in the problem of oper- 
ating a refinery with minimum eco- 
nomical warehouse stocks is the 
necessity for accurary in records. In 
times past, if a stock record on a 
given part gave the present quantity 
as six and actually there were four 
in the bin, there was little need for 
worry. Merely adjust the record bal- 
ance and order some more. However, 
now the same article might have a 
normal stock of four with a reorder 
point at two. It is necessary that the 
stock balance agree with the records 
because of the serious danger of run- 
ning out of stock. Improvements have 
been made in office procedure, issu- 
ing and receiving materials, and au- 
diting so that stock records are 
currently 96 percent in agreement 
with the physical inventory of all ma- 
terials. It is felt that the cost would 
be prohibitive to attain a higher de- 
gree of accuracy. 


—_ 
—_ 
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How Esso’s Mechanical Department Works 


MAINTENANCE 
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Tue MecuanicaL Department at 
Esso’s Bayway Refinery was reorgan- 
ized to conform with the concepts of 
a field supervision system. It was for- 
merly organized under the Craft sys- 
tem which modern concepts of organ- 
ization and planning have decreed as 
obsolete, The three major functions 
of the new system are as follows: 


e@ Planning—The preparation for 
field work after engineering is com- 
pleted including the establishment 
of operation sequence, the determi- 
nation of craft skills required and 
the allocation of men for the dura- 
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This method provides a smooth transition 


tion needed to complete a job on 
schedule. 


@ Job Execution—Performed by field 
supervisors who are responsible for 
the performance of the men and 
who “coordinate” the delivery and 
the installation of equipment by 
craftsmen according to a predeter- 
mined schedule. 


@ Personnel Administration and Craft 
Skill Development—A service func- 
tion concerned with the skill and 
effectiveness of Craftsmen. This 
function covers the responsibility to 
maintain personnel records, to im- 
prove the individual’s skill through 


from the Craft to the Field Supervision system. 


training and to recognize the per- 
sonal needs, abilities, character, 
physical handicaps, need for disci- 
pline, etc. 


Mechanical Planning—The plan- 
ning section of the Mechanical de- 
partment is a staff organization and 
is responsible for long-range sched- 
uling and planning of all mainte- 
nance and construction work in the 
refinery. This involves scheduling the 
major work load of the mechanical 
forces, including large maintenance 
jobs, metal inspections and new con- 
struction. Operational requirements 
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Esso’s Mechanical Department .. . 





of the Process departments, together 
with metal inspection and construc- 
tion schedules, are fitted into a pat- 
tern according to the availability of 
materials and manpower. The peak 
general inspection and major repair 
periods are indicated on Figure 1. 

Maintenance Division—The 
Maintenance division is one of five 
divisions reporting to the Mechan- 
ical department. A close working re- 
lationship between the Construction, 
Shops and Maintenance divisions is 
maintained due to the necessity of 
transferring manpower between the 
three divisions as the over-all de- 
mands on the Mechanical depart- 
ment dictates. 

The division is subdivided into 
four control centers. These control 
centers are established along geo- 
graphic boundaries and were estab- 
lished to include similar process oper- 
ating divisions and similar operating 
responsibility. The maintenance re- 
gions are respectively: 

Region 1—Atmospheric distillation 
operations, refining operations, steam, 
power, and other utilities. 

Region 2—Thermal and Catalytic 
Cracking, Catalytic Conversion proc- 
esses, (fuel products), and High Pres- 
sure Light Ends operations. 

Region 3—-Chemical Products op- 
eration. 

Region 4—Oil Movement and 
Storage operations. 

To insure further efficiency and 
singleness of purpose between Me- 
chanical and Process people, the geo- 
graphic demarcation of mechanical 
responsibility by regions was further 
subdivided into zones and areas to 
conform as nearly as practicable with 
the process fields of responsibility and 
supervision, This parallel organiza- 
tion in the same fields of responsibil- 
ity improves communication between 
the first line process supervisor and 
the first line field supervisor for the 
performance of routine or emergency 
maintenance work, 

Unusually large work requests are 
discussed by the field supervisor or 
the process unit supervisor with the 
corresponding maintenance zone su- 
pervisor who investigates to deter- 
mine whether the daily manpower 
plan should be altered. Large jobs 
that cannot be handled on a routine 
basis are requested by the process di- 
vision head according to an estab- 
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lished mechanical order procedure 
and handled in the Maintenance 
division by the region supervisor. 

Construction Division— When 
very large maintenance jobs are per- 
formed, the craftsmen in the division 
are essentially withdrawn from con- 
struction and, together with their su- 
pervisors, are transferred, like a task 
force, to the turnaround site. The 
Construction division assumes control 
and responsibility for the project in- 
stead of the maintenance region or- 
ganization that is normally responsible 
for maintenance. 

The division is divided into four 
groups. Two of the groups headed by 
construction superintendents are re- 
sponsible for the field installation of 
the various projects assigned to the 
division. Reporting to these construc- 
tion superintendents are job superin- 
tendents responsible for individual 
projects. The third group headed by 
a contract construction superintendent 
is responsible for contracted construc- 
tion and contracted maintenance work 
within the plant. The number of engi- 
neers assigned to this group depends 
upon the magnitude and complexity 
of the contract work in the refinery. 
Coordinative and liaison contacts are 
made between the contractor and in- 
terested refinery, process, engineering 
or administrative personnel to resolve 
problems pertaining to schedules, field 
interference, and specification or 
standard interpretation. This group is 
responsible to see that the field work 
meets the contracted specifications, 
that the work is in accordance with 
engineering or refinery standards and 
the refinery safety rules and practices 
are followed. 

The fourth group is headed by a 
Construction Engineering group head 
who is responsible for the detailed 
plans and schedules necessary for the 
construction superintendents to work 
the various projects and necessary for 
the development of short and long 
range manpower requirements within 
the division. Coordinative and liaison 
responsibilities are assigned to the 
various engineers reporting to the 
group head. 

WHAT FIELD PEOPLE DO 

Region Supervisors—The region 
supervisors maintain administrative 
control over the region planners, 
region schedulers, zone and job su- 
pervisors and field supervisors who 
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plan, coordinate, schedule and direct 
the mechanical work in their areas 
of responsibility, ascertaining that all 
work is efficiently performed as re- 
quired by process operations and the 
refinery’s capital projects program. 
Each region supervisor keeps his 
group advised of administrative im- 
provements, communicates company 
policies, improves work procedures, 
and assists his supervisors with their 
personnel problems. Other duties are 
participation in weekly meetings with 
process and engineering staff groups 
to discuss and establish job priorities, 
and solve maintenance and construc- 
tion problems. They ascertain that all 
scheduled work is properly approved 
and charged to correct accounts, ob- 
tain and review cost data and direct 
methods for control and cost reduc- 
tion. 


Construction Superintendents 
and Construction Engineering 
Group Head—The construction su- 
perintendents maintain administrative 
control over the job superintendents 
and field supervisors who coordinate 
and direct the mechanical work in 
their areas of responsibility, ascertain- 
ing that all work is efficiently per- 
formed as required by process opera- 
tions and the refinery’s capital projects 
program. Each construction superin- 
tendent keeps his group advised of 
administrative improvements; com- 
municates company policies; improves 
work procedures, and assists his super- 
visors with their personnel problems. 
Other duties are participating in 
meetings with process and engineer- 
ing staff groups to discuss and estab- 
lish job priorities and solve mainte- 
nance and construction problems. 
They ascertain that all scheduled 
work is properly approved and 
charged to correct accounts, obtain 
and review cost data and direct meth- 
ods for control and cost reduction. 

The Construction Engineering 
group head maintains administrative 
control over the construction engi- 
neers and region schedulers who co- 
ordinate and schedule the work for 
job superintendents. He maintains a 
close working relationship with the 
construction superintendents and as- 
signs engineers for the execution of 
jobs working with the construction 
superintendent. 


Region Planner (Maintenance and 
Construction Engineers)—These en- 
gineers handle detailed job planning 
for larger mechanical jobs, construc- 
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tion projects and process unit turn- 
arounds and inspections. Each planner 
develops the sequence of operations 
and work methods, determines the 
number of men and equipment re- 
quired, establishes whether materials 
are available, arranges for shop work 
when necessary, arranges for process 
equipment shutdown, investigates 
over-all regional job schedules, ob- 
tains required engineering informa- 
tion and instructions, and sets job 
completion dates. 

All mechanical orders initiated by 
process and others are reviewed, esti- 
mated and checked for proper coding 
by the planners. With assistance from 
others, they determine the types and 
quantities of materials required to 
maintain operating units in their 
region and are primarily responsible 
to see that all items are stocked by 
the Stores division or obtained on 
direct purchase requisitions as the 
situation requires. 

Planners meet periodically with 
their region supervisor, field super- 
visors, process supervisors and engi- 
neering staff groups for coordination 
of the mechanical work effort in their 
region. 


Region Schedulers (Maintenance 
Engineers and Construction Engi- 


neers)—Job plans developed by the 
planners are sent to region schedulers 
who arrange for and schedule craft 
manpower and industrial equipment 
required to perform mechanical work 
in their regions. A M&C schedulers’ 
meeting is held at least once a week 
to discuss regional requirements, to 
receive priority jobs and policy from 
the chief scheduler, and establish a 
weekly manpower and equipment 
plan. Agreements are reached and 
the required action taken for the nec- 
essary transfer of men and equipment 
from one region to another. Each 
scheduler meets daily with his zone 
or field supervisors to develop neces- 
sary day to day variations of the 
weekly plan within his own region as 
necessitated by manpower availabil- 
ity, process requirements, job priori- 
ties, and the coordination of region 
activities with other region schedul- 
ers and the mechanical planning 
group. 

Zone Supervisors and Job Superin- 
tendents—Zone supervisors and job 
superintendents consult with their 
region scheduler, region planner, field 
supervisors and process supervisors to 
formulate efficient daily and weekly 
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mechanical work plans for handling 
maintenance, turnarounds and inspec- 
tions, and construction jobs in their 
respective zones. Each zone supervisor 
and job supervisor directly supervises 
the field supervisors in his zone and 
coordinates work activities for the 
most effective use of available daily 
manpower. Other duties include the 
analysis of jobs to improve methods, 
techniques, tools and equipment, co- 
operation with craft general foremen 
to improve craft skills, resolution of 
corrosion or erosion problems with the 
Equipment Inspection division engi- 
neers, development and application of 
cost control methods and periodic re- 
view of mechanical costs with his 
region supervisor. The zone super- 
visor and job superintendent adminis- 
trates all minor maintenance work 
requests and is responsible to his 
regional supervisor or construction su- 
perintendent for job progress and 
safety. 


Field Supervisors—Field supervi- 
sors have the responsibility for main- 
taining all process equipment within 
their assigned area in efficient oper- 
ating condition. They are the first 
line supervisors who direct all routine 
mechanical work performed in their 
areas. Each field supervisor is re- 
quired to assign work and give job 
instruction to craftsmen assigned to 
his area and he is responsible to see 
that work is performed efficiently, 
safely and in keeping with good 
houskeeping practices. He ascertains 
that adequate tools, equipment and 
materials are available on the job. 
When a problem in craft know-how 
arises, a craft general foreman or 
training foreman is contacted for 
assistance. 

Each supervisor works closely with 
the training foreman on matters of 
craft training. Grievances, discipli- 
nary matters, daily up-rates, absentee- 
ism, safety rules and interpretations 
of company policies and management 
and union contract are handled at 
their level whenever possible. 

On such administrative matters, 
however, they may seek assistance 
from or refer problems, whenever 
necessary, to the craft general fore- 
men. Field and zone supervisors de- 
termine manpower and job-time re- 
quirements for emergency and minor 
maintenance jobs. Together with 
zone supervisors, field problems are 
solved, new job methods developed, 
and work standards improved. Pay- 
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roll time and job distribution charges 
are prepared by these first line super- 
visors for all hourly rate employees 
assigned to their areas. 


CRAFT DIVISION 
The Craft Division—Exercises ad- 


ministrative supervision over and is 
responsible for the skill of the me- 
chanics in the crafts ascertaining that 
the men are properly trained, have 
modern tools and materials, and work 
safely and efficiently. It is consulted 
in the handling of grievances, disci- 
plinary matters, uprates, and absen- 
teeism, and in the interpretation of 
company policy to their craft, safety 
rules and the union contract. They 
advise field supervisors and regional 
supervisors in determining manpower 
and job-time requirements, craft 
skills and techniques. 

In addition the Craft division is 
responsible for the administration of 
and scheduling work for the general 
refinery services group which include: 
field painters, masons, janitors, mis- 
cellaneous laboring services and 
transportation services. 

Training foremen assist their gen- 
eral foremen in determining current 
training needs and develop and ad- 
minister the necessary training pro- 
grams for their craft. They work 
closely with field supervisors for the 
proper assignment of trainees and to 
expedite “on the job” training. Re- 
lated classroom training is also han- 
dled by these foremen. For coordina- 
tion and adequate standardization of 
the various phases of craft training 
programs the training foremen keep 
in close touch with the training co- 
ordinator. 

Each foreman keeps the field super- 
visors and general foremen fully ac- 
quainted with each trainee’s progress 
and qualifications so that maximum 
utilization of the trainee’s skills may 
be obtained. When questions on craft 
know-how are raised by field super- 
visors, the training foremen provide 
the knowledge and instructions re- 
quired. Upon request the training 
foremen assist field supervisors in the 
determination of manpower tools, 
equipment and materials required for 
jobs. 

General foremen are assisted by the 
training foremen in the development 
of improved work standards and 
practices, and continually evaluate 
the efficiency and safety of craft tools 
and equipment. When improved craft 
methods are to be adopted as a 
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FIGURE 2—Work order flow sheet: It originates with the process department. 


standard procedure, the training fore- 
man prepares written instructions, 
procedures or outlines on the proper 
use of tools and equipment. 


The Shops Division—The Shops 
division supplies the necessary shop 
services for the Maintenance and 
Construction divisions. It is responsi- 
ble for meeting field demands for 
shop service and to inform the Main- 
tenance and Construction divisions 
as to the status of fabrication and 
repair work being done by the Shops 
division. 

The shops are centrally located 
with a zone supervisor for the light 
equipment trades shops, (machine 
shop, pump repair shop, instrument 
shop, carpenter shop, electrical shop 
and garage) and a zone supervisor 
for the heavy metals trades shops 
(boiler shop, welding shop, tin shop, 
lead shop, pipe shop, pipe fab. shop 
and exchanger shop). 

A service center group, headed 
by a zone supervisor, supplies the 
services of the electrical line gang, 
plumbers, tinsmiths, leadburners and 
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sign painters whose services are bet- 
ter centrally controlled although they 
work throughout the refinery, Also 
handled by the service center group 
are the Mechanical departmental 
functions such as equipment record 
keeping, preventive maintenance fol- 
low-up; control, storage of and issu- 
ance of large craft tools and spare 
process equipment such as exchang- 
ers, pumps, motors, etc. 


Stores Division—The Stores di- 
vision is a service division organized 
to keep the refinery supplied with 
necessary material for efficient opera- 
tions. The division is charged with 
the control of stock inventory so that 
a minimum inventory value is main- 
tained consistent with good opera- 
tions. It is also responsible for the 
receiving, storing and delivery of all 
materials and tools for the refinery. 
In addition to maintaining a central 
storehouse, there are also sub-stores 
located in each maintenance region 
to provide the every day demands 
of miscellaneous stores and tools. The 
division is also responsible for the 
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sale of scrap and obsolete and sur- 
plus equipment. 


Mechani- 
cal work is separated into three cate- 
gories: 

@ Minor Maintenance—Jobs _re- 
quiring less than 10 man-days that 
can be efficiently planned on the job 
and executed on receipt of Minor 
V ork Order. 

@ Major Maintenance—lInspec- 
tions, turnarounds, dismantling proj- 
ects over 10 man-days requiring co- 
ordination and planning. Mechanical 
Order. 

@ Construction— All 
work regardless of size. 

The initiation of a request for 
maintenance or construction work 
usually originates in the Process de- 
partment. Here a Mechanical Order 
is prepared which follows the route 
outlined in Figure 2. 

Although each prepared mechani- 
cal order form contains an estimate 
of craft manpower and dollar ex- 
penditure, more accurate craft esti- 
mates are required to prepare a 
schedule of work and allocation of 
manpower. This is done by the main- 
tenance and construction engineer 
who prepares a Project Schedule, out- 
lining the operations, the schedule, 
and the number of craftsmen re- 
quired. This major maintenance man- 
power requirement is added to the 
minor maintenance requirement (usu- 
ally a minimum maintenance force 
for each region) in priority sequence 
until all the available maintenance 
craftsmen are allocated. This is done 
on Wednesday for the succeeding 
week. The jobs to be worked are 
typed on a Mechanical Manpower 
Planning Distribution form and men 
are assigned to jobs and field super- 
visors by a punch card system and a 
Mechanical Payroll Time printed by 
an automatic business machine. 

At the end of each day the field 
supervisor prepares the distribution of 
craft manpower by confirming or 
taking exception to the plan. The 
field supervisor also confirms or takes 
exception to the payroll form in case 
men are absent or otherwise off the 
job. Thus the job and manpower 
planning data are used for cost dis- 
tribution and the manpower assign- 
ment sheet is used to confirm a pre- 
established automatic payroll system. 


construction 
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Keep Inspection Records the Easy Way 


<A 


MAINTENANCE 


A small refinery shows how to modernize your 


record-keeping system. 


J. P. Chamberlain 


Delta Refining Company, Memphis, Tenn. 


HAVING TROUBLE keeping in- 
spection records? Perhaps this system 
will be of help. The Delta Refining 
Company’s plant is a small, modern 
independent refinery. Like many other 
independents, Delta utilizes the serv- 
ices of outside inspectors to augment 
personnel during a turnaround. In- 
spectors from licensors perform nearly 
all the metal loss inspections with the 
expection of the crude unit. This unit 
is inspected by refinery forces. 

The record system is this: We 
maintain all of our inspection files on 
12 inch by 18 inch tracing paper 
which is readily reproducible. Prior 
to each inspection, three copies of the 
inspection sheet covering each item 
of equipment to be inspected are run 
off and given to the inspector. One 
copy to serve him as a field sheet, one 
copy for his files and one copy to be 
filled in with his findings and sub- 
mitted to the refinery as part of his 
inspection report. Each sheet shows 
the inspector at a glance the pertinent 
data covering the piece of equipment 
such as material, operating and de- 
sign pressure and temperatures, in 
addition to all the past inspection 
findings. This data is very helpful to 
any new inspector who may come to 
the plant. It provides him with a 
drawing of the equipment aid brings 
him up to date on the past history 
of the equipment. Although we at- 
tempt to obtain the same inspector 
each time, this is not always possible. 

Before elaborating on the above 
system, it will be helpful to give a 
thumbnail sketch of Delta’s refinery. 

The processing units consist of a 
6000 b/d, three tower crude unit, a 
2700 b/d Thermofor Catalytic Crack- 
ing Unit complete with vacuum feed 
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preparation and gas concentration, as 
well as a 600 b/d polymerization unit. 
Delta has the normal auxiliaries which 
go with a refinery of its size; namely, 
electric desalter, two induced draft 
cooling towers, three boilers, both a 
truck and rail loading dock as well as 
a river barge terminal in addition to 
the tank farm with its associated pip- 
ing. 

A sweet mixed base crude is proc- 
essed which reduces the corrosion 
problem but this decrease is partially 
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offset by increased erosion in the 
Catalyst circulation system of the 
“cat cracker.” 


Synthetic Tower—Figure | is a 
typical inspection sheet for a frac- 
tionator. This particular drawing 
shows the Synthetic Tower on the 
TCC Unit. The data for this sheet 
was taken from the manufacturers 
shop drawing and from his “speck” 
sheet. Please note that an inspector 
who is completely unfamiliar with the 
Delta plant could take this one sheet 
and from it learn the thickness of the 
shell and heads, number of trays, size 
of tower, number and size of nozzles 
and manholes as well as pertinent 
operating data. For purposes of re- 
cording minimum thickness readings 
boxes are provided; one for both top 
and bottom heads, the shell section 
between each tray as well as one for 
recording the minimum reading of 
each nozzle. 

Some inspectors will disagree with 
this type of sheet and say that there 
is insufficient space to record inspec- 
tion data. This is true, space is lim- 
ited; but, the lack of space requires 
that only pertinent data be recorded 
and thus makes for easier reading. 
Also by having thickness readings in 
a tabular form, rates of corrosion can 
be established. Any additional infor- 
mation or comment that is desired is 
covered in a turnaround “Mainte- 
nance and Inspection Report.” This 
report prepared after each inspection 
covers work completed and recom- 
mendations for future repair or re- 
placement. 

The section in the November, 1955 
Maintenance & Inspection Report 
covering the Synthetic Tower reads as 
follows: 
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FIGURE 1—Fractionator inspection sheet shows thickness readings in tabular form. 
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FIGURE 2—Accumulator inspection sheet indicates shell thickness and operating data. 


Tower Inspection—‘“This tower  rosion. No work other than cleaning bottom of 


this tower was cleaned 
was opened and the center section of | was required. well 


as the two side to side pans. 
each tray was removed to permit There was a small amount of cata- Underneath this tower the 2 inch 
complete inspection of all trays. The lyst fines in the seal pans on those screwed drain line was backwelded 
tower shell and all tray decks were trays near the bottom of the tower from the tower nozzle to and includ- 
relatively clean and showed light cor- below the side reflux connection, The ing the first valve. Also a brace was 
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installed under this line. 

The tower relief valve was removed 
and taken to the shop and its setting 
checked.” 

Now compare the information on 
the tower inspection drawing with 
that outlined in the above quoted re- 
port. You will see that with the ex- 
ception of the backwelding of the 
drain line and the checking of the 
relief valve all other data is given 
on the inspection sheet in more de- 
tail but in much less space. 


Accumulator—Figure 2 is a typi- 
cal inspection sheet for an accumu- 
lator. This particular one is the TCC 
feed preparation Combined Feed 
Drum. Again you will see that all of 
the shell thicknesses as well as design 
and operating data are given. On this 
vessel two nozzles are getting thin. 
Note that an asterisk was placed in the 
date column to call special attention 
to this sheet. Also a note giving addi- 
tional data was added. Under 
“11/1/55” a recommendation is made 
that spot insulation be removed from 
bottom, center, and top for thickness 
readings. 

Piping System—Figure 5 shows 
an inspection sheet for pipe. This 
particular sheet shows line BP-8 which 
is the vapor feed line from the Tar 
Flash Tower to the TCC Reactor. 
The piping sheets are made slightly 
different from those for pressure ves- 
sels. As you can see, the sheet shows 
a schematic of the piping system, On 
this schematic are indicated points 
where readings are taken. These 
points are indicated by a letter in a 
circle with an arrow pointing to the 
point on the pipe. In the tabular sec- 
tion the thickness readings are re- 
corded under the proper date in the 
column adjacent to the location letter. 
On all piping drawings the first date 
column is marked “Original” and 
consists of pipe thicknesses corre- 
sponding to the average thickness of 
new pipe of proper schedule as speci- 
fied at the time of erection, This av- 
erage thickness is used in lieu of 
actual original readings as no thick- 
ness readings were taken during erec- 
tion. 

Most of the pipe thickness readings 
taken in the Delta refinery are ob- 
tained by means of a penetron. Spots 
which are found thin are then 
checked by drilling to verify penetron 
readings. 

Again refer to Figure 3. You will 
note that thickness readings appear 
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FIGURE 3—Piping inspection sheet gives original pipe thickness and inspected thickness. 


to be erratic. This is probably due to 
one of two things. First there may be 
coking in the line and second, Sch. 
80 pipe was apparently mixed with 
Sch. 40 pipe at the time of erection. 
Also on this drawing a note has been 
added calling attention to the fact 
that this line will be the most trouble- 
some in the entire unit and should 
be watched very closely. 

The three copies of the inspection 
sheets shown are merely examples of 
the system; similar sheets covering 
every item in the refinery could be 
prepared should such a complete in- 
spection record be required. Delta 
does not maintain this although in 
addition to aforementioned items rec- 
ords on exchangers and furnaces are 
maintained. Sheets covering pressure 
parts of exchangers and furnaces 
were not included with the typical 
sheets as all refiners are familiar with 
the standard methods of recording 
such data. Delta’s system for these 
items differs from the standard only 
in that these records are maintained 
on tracing paper. 

Actual Inspection—It may be in- 
teresting to note that during the ac- 


tual inspection, the outside inspectors 


are given complete freedom of the 
non-operating processing units. They 
are requested to inspect specific items 
but are encouraged to inspect every 
item of equipment that is open and to 
take as many thickness readings as 
possible even though an inspection 
sheet was not previously provided. 
Quite frequently the inspector will 
ask for a sheet on some particular 
pipe line or piece of equipment which 
he thinks should be inspected. If no 
inspection drawings are available, 
field and_ sketches made. 
Inspection sheets on tracing paper 
are then prepared when time permits. 
Following the inspection, the outside 
inspector will submit in addition to 
his regular inspection report a copy 
of the sheets showing 
thicknesses as have been previously 
described. Upon receipt of these out- 
side reports, the essential data from 
them is recorded on the original in- 
spection After transcribing 
the report, which can be completed 
in approximately eight hours by one 
man, the original field notes and out- 
side inspectors reports are filed with 
a copy of the Maintenance and In- 
spection Report under the appropri- 
ate date. 


notes are 


inspection 


sheets. 
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Use Water to Clean 
Your Steam Turbines 


M. M. Mitchelson 
Spencer Chemical Company, Pittsburg, 


BECAUSE OF THE critical rela- 
tionship between the power source 
and operations of the plant, mainte- 
nance of the turbo-generators is a 
problem always under study for meth- 
ods which will reduce down time to a 
minimum. 

The practice at Spencer Chemical 
Company’s Jayhawk Works, in taking 
down steam turbo-generators for the 
annual inspection, was to remove the 
rotor and nozzle blocks and sandblast 
or scrape the steam deposits by hand. 

The deposits prevented the machine 
from operating at full rate during the 
period just preceding the annual in- 
spection. Upon investigation, most of 
the deposited material was found to 
be water soluble and the possibility 
of removing them by washing with 
water without disassembling the units, 
seemed good. 

The turbines are condensing extrac- 
tion type, 5000 KW, 3600 revolutions 
per minute, 13 impulse stages, extract- 
ing 125,000 pounds per hour of 275 
psig steam at 540 F., between the 2nd 
and 3rd stages. The remaining flow 
goes through the eleven remaining 
stages into a jet condenser. The inlet 
steam is supplied by five 4-drum type 
steam generators rated at 180,000 
pounds per hour at 625 psig at 740 F. 
each. 


150 


Here’s how one 
company solved the tedious 
sandblasting method of 
steam turbine cleaning. 


Kansas 


Dissolved Solids—-The total dis- 
solved solids in the boilers are kept 
at approximately 2250 ppm, and the 
alkalinity at a minimum of 200 ppm. 
Sodium hydroxide is injected into No. 
3 drum to maintain the minimum al- 
kalinity. The carry-over from the 
boilers, consisting mainly of sodium 
phosphate, is being deposited in the 
turbines. 

Approximately 290 man-hours were 
required to remove the case and rotor, 
clean off the deposits, and re-assemble 
the machine. Twelve men were about 
the maximum crew that could work 
efficiently around a turbine of this 
size; assuming a 12 man crew, it 
would take three eight hour shifts. If 
they worked around the clock, the 
turbine would be off the line for 24 
hours, the very minimum time, 

If supervision and manpower were 
available only for the day shift, then 
assuming 12 hour shifts, the machine 
would be down for 36 hours. In this 
case a saving of 28 hours down time 
would be saved by washing instead of 
disassembling and cleaning off the de- 
posits by hand. The most important 
item, neglecting down time, was the 
290 man-hours saved. In the washing 
operation, only the regular mainte- 
nance and operating personnel were 
required to do the job. 
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Removal of Deposits—The insol- 
uble deposits were removed by sand- 
blasting at the time the machines were 
down for the annual inspection. The 
silica deposits, for example, adhered 
so tightly to the metal surfaces that 
removal had to be done by sandblast- 
ing or by hand. The case and rotor 
were removed for inspection and pos- 
sible replacement of labyrinth packing 
and bearings. The time required for 
removing the deposited material at 
this time, could be charged only to 
the actual hours required to do the 
job and not to any disassembling, 
assembling or down time. 

The method selected for washing 
was to use 15 psig saturated steam 
injected into the opposite end of the 
steam chest from the throttle. This 
point of admission prevented disturb- 
ing the high pressure steam inlet, so 
that the turbines would be started in 
the normal manner. 

Once rotation had been started, the 
throttle would be closed and the low 
pressure steam would keep the turbine 
rolling at any desired speed depending 
upon the condenser vacuum, The low 
pressure steam was supplied by a 
three-inch line connected to an un- 
limited supply. The procedure for 
washing was as follows: 


Turbines—The turbines were al- 
lowed to cool for approximately 5 
hours after being taken off the line, 
then were started rolling with high 
pressure steam. After the speed had 
been brought up to approximately 200 
rpm, the high pressure steam was 
shut-off and the 15 psig steam ad- 
mitted. The machines were run for 
three hours at a speed of not more 
than 1000 rpm, the speed being con- 
trolled by the condenser vacuum. If 
time would permit, the machines were 
run longer than three hours on low 
pressure steam. Generally, the load 
would not permit the turbines to be 
down for a longer period of time. 

In most instances, after this period 
of washing, the machines would take 
full load, although all of the water 
soluble deposits were probably not re- 
moved. The turbines were taken down 
for washing any time after the load 
on the machines fell 25 percent, if 
load conditions in other parts of the 
plant permitted. 

After cooling and washing for the 
eight-hour period, enough of the de- 
posited material was removed to per- 
mit the turbines to operate at full 
load. He + 


PETROLEUM REFINER—Vol. 36, No. 1 





Your proportioning pump requires . . . 


Proportioning pumps like this one 
must be carefully selected, installed 
and maintained, Here's why and how. 


An Ounce of Preventive Maintenance 


NTENANCE 


E. R. Franklin 


Proportioneers, Incorporated 
Providence, Rhode Island 


THE SUCCESS, or failure of a 
process often leans heavily on the skill 
and care exercised in installation, op- 
eration and maintenance of a piece 
of equipment now assuming an in- 
creasingly important role, the diminu- 
tive proportioning pump. These small 
precision pumping instruments de- 
signed to precisely control the flow 
and handling of liquid chemicals are 
rapidly taking over the job formerly 
held by batch mixing processes and 
replacing it with “in-line blending.” 
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The precision of the diminutive proportioning 
pump is in danger unless care is given to installation and 


preventive maintenance. 


Because the entire process depends on 
their functioning with the depend- 
ability and high accuracy built into 
them by the manufacturer it is ex- 
tremely important that proper care be 
exercised in their use from the time 
the crate arrives at your plant. 

In the petroleum industry they’re 
finding wide use as sampling pumps, 
acid treating, inhibitor injection and 
in dozens of other applications re- 
quiring the precise handling of liquids. 
They're widely used in power plants 
for the handling of boiler chemicals; 
they are finding extensive use in the 
treatment of cooling waters. All of 
these applications depend heavily on 
proper installation and maintenance. 
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Unless care is given to the method of 
installing this equipment and a pre- 
ventative maintenance routine estab- 
lished, the precision which the plant 
operator originally purchased and 
which the manufacturer designed into 


the equipment will be for naught. 


Specifying—Perhaps the first step 
to be taken to assure that your pro- 
portioning pumps deliver everything 
that you expect of them is to make 
certain that they are correctly ap- 
plied. Because these pumps are called 
on to handle practically every known 
liquid they are made up in just about 
every known alloy. They are called 
on to operate under a wide variety of 
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conditions and hence are manufac- 
tured in a number of different con- 
structions. 

Nothing will cause breakdown of a 
plant’s control system faster than a 
mis-applied pump. It’s not enough to 
specify “Service—water-like clear 
liquid.” Full details of the liquids to 
be handled must be furnished if the 
manufacturer is to intelligently design 
a pump for your specific service. 

Table 1 covers the essential points 
to be considered when specifiying 
equipment of this nature. Remember 
that all of these points are extremely 
essential to the firm which furnishes 
your equipment, If the manufacturer 
has all of the available information 
at hand he very often can come up 
with a pump of completely standard 
construction rather than the special 
construction which the plant operator 
felt was indicated. 


Installation—For all it’s called on 
to do and in spite of its extremely 
high degree of accuracy proportioning 
pumps are amazingly simple, basic, 
rugged pieces of equipment. It is ex- 
tremely important however that a few 
basic but simple recommendations be 
followed when installing them. 

The pump itself should be installed 
on a solid concrete or steel base and 
securely bolted or lagged down, It 
should not be grouted in if installed 
on a concrete base. If installed in a 
hazardous atmosphere it may be nec- 
essary to move it to another location 
for repairs. Chipping the pump base- 
plate out is time consuming and ex- 
pensive. Use of a pneumatic hammer 
to remove it can result in damage to 
the pump base and the concrete dust 
raised may well result in damage to 


TABLE 1 


. Type of Pump—Simplex— 
Duplex—Ete. 
Capacity—GPH/CYL 
Discharge Pressure PSIG 
Suction Pressure PSIG 4A— 
(Suction Lift Feet) 
Temperature of Fluid Pumped 
Fluid Pumped (Trade Name 
or Chemical Formula— 
Concentration— 
pH — 
Viscosity— 
Specific Gravity— 
Suspended Solids: 
ibs. per Gal.— 
Percent— 
Micron Size— 
Abrasive? — 
2. Preferred Materials of Construction: 
Cylinder— 
Plunger— 
Valve Trim— 


Max. 


Normal 


FS29en om wr 


ee 


Available Current— 
Motor Enclosure— 


the pump bearings. In the event of an 
in-process breakdown, such delays are 
extremely costly. When installing the 
pump then, thought should be given 
to facilitating its removal if necessary 
to perform repair work on it in an- 
other area. 

Adequate clearance must be given 
to permit removal of such items as 
liquid ends, speed reducers and mo- 
tors. Suction and discharge piping 
should be fitted with companion 
flanges or unions close to the suction 
and discharge port. If necessary to 
remove the liquid end it can then be 
done without removal of piping. The 
piping itself of course must be self- 
supporting to preclude any possibility 
of strain being placed on the pump. 
Such strain can very easily result in 
mis-alignment of the entire pump. 

Careful thought must be given dur- 
ing installation to make certain that 
the piping system is carefully designed 
and installed. Unless it is, a loss in 
pumping efficiency, but more impor- 
tant a considerable loss in accuracy, 
will result. Most of these pumps are 
designed to operate within accuracies 
of plus or minus 1 percent. An incor- 
rectly designed or installed piping 
system will result in completely can- 
celling out the pump’s most impor- 
tant function—accuracy. 

A strainer of the self-cleaning type 
must be installed wherever possible. 
Proportioning pump check valves are 
small—clearances held to a minimum. 
The possible exception to this would 
be the handling of slurries and in 
these cases the pump is furnished with 
a liquid end specifically designed for 
this service. Remember, this is a pre- 
cision pumping instrument. Foreign 
matter must be kept out of the liquid 
end. 

Suction piping should be kept as 
short as possible and should contain 
no restrictions. If excessive friction is 
caused by lengthy runs of suction line 
or under-sized piping accuracy can be 
greatly affected. The number of fit- 
tings used must be kept to a minimum 
to further insure that excessive fric- 
tion will not result. Every effort should 
be taken to provide a flooded suction. 
Because of their high volumetric effi- 
ciency and sharp valve action these 
pumps can effectively operate with a 
negative head. However this always 
introduces the possibility of air enter- 
ing the system. Because of the vacuum 
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FIGURE 1—Pump must be vented until no air 
is detected at the vent point. 


required to lift the chemical being 
handled, air can enter the suction line 
if any leaks are present. If the pack- 
ing is not installed and adjusted cor- 
rectly air can enter through the pump 
itself. 

In the case of a volatile liquid or 
any liquid handled near the boiling 
point, a high vacuum caused by either 
a restricted suction line or an exces- 
sive suction lift may result in flashing. 
That is, vapor will form within the 
liquid head, The vapor caused by 
flashing, or the air which may have 
entered the cylinder through packing 
or the suction line, will cause a con- 
siderable loss of accuracy. Further this 
condition may well result in water 
hammer, particularly in large bore 
pumps operating at high stroking 
rates. This water hammer can cause 
very severe damage to the pump 
mechanism. The hammer is caused 
by the plunger moving forward 
through its discharge stroke in a liquid 
end only partially filled with liquid. 
When the air or vapor in the cylinder 
is displaced the plunger meets the 
relatively non-compressible liquid. 
The resultant shock carried back to 
the driving mechanism hasbeen known 
to fracture pump connecting rods. 

Equal care must be taken with the 
discharge piping. Again this piping 
must be adequately sized although in 
this case for somewhat different rea- 
sons than previously discussed for the 
suction system. Undersized piping can 
well result in excessive back pressure. 
This is particularly true when han- 
dling viscous liquids. In addition to 
creating excessive back-pressures, un- 
dersized discharge piping may cause 
over feeding due to excessive dis- 
charge line velocities. If the velocity 
of the liquid in the discharge line is 
too high the resultant inertia will 
cause the pump to over feed. Positive 
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FIGURE 2—Loosen crank pin lock nut to 
change stroke length. 


displacement proportioning pumps 
are made up of one or more single 
acting cylinders. If discharge veloci- 
ties are high enough the liquid being 
pumped will tend to continue flowing 
through the pump after completion 
of the discharge stroke. 

Complete instructions are given by 
the pump manufacturer with regard 
to properly sizing both suction and 
discharge lines, These recommenda- 
tions must be very closely adhered to 
if optimum results are to be expected. 

A relief valve must be installed as 
closely as possible to the discharge 
valve. This valve must be installed 
before any shut-off valves. It’s a nat- 
ural tendency to pipe the discharge 
of this relief valve back to the pump 
suction line. While this is effective as 
far as protecting the pump is con- 
cerned, it does make it difficult to de- 
termine whether or not the relief 
valve is leaking. Proportioning pumps 
are usually small capacity and a small 
leak in a relief valve will often times 
pass more liquid than the pump is 
capable of delivering. The relief valve 
discharge should be piped back to 
the top of the solution tank in such 
a manner that any leakage can be 
readily detected. 

Proportioning pump liquid ends are 
designed with extremely close volu- 
metric clearances. Foreign matter 
such as pipe chips can damage the 
plunger or render the check valves 
themselves inoperative. All connect- 
ing piping and tanks must be thor- 
oughly cleaned before connecting a 
pump such as this to the system. 

Before starting the equipment up 
for its initial run it must be carefully 
lubricated. Motors are usually shipped 
lubricated and ready to go. Lubrica- 
tion of these motors must be governed 
by the motor manufacturer’s recom- 
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FIGURE 3—Stroke length and delivery is set 
with adjusting screw. 


mendations. The big warning here: 
Don’t over-lubricate! 

Many manufacturers ship their 
pumps equipped with speed reducers 
“ready to go.” It must never be taken 
for granted however that the reducer 
as received is filled with oil. The oil 
level must always be double checked. 
If not up to the level plug, fill in strict 
accordance with instructions. 

It is extremely important that the 
reducer be flushed and given an oil 
change after the initial run-in. Fol- 
lowing this initial change of lubricant 
the oil should be changed periodically 
and the reducer lubricated as service 
conditions dictate. 

A common cause of difficulty is 
speed reducer oil seal leakage. In al- 
most all cases this is caused by failure 
to vent the reducer. Some reducers 
are shipped with the vent plugged— 
others are shipped with two caps, a 
shipping and vent cap. Failure to vent 
the reducer either by removal of the 
plug or replacement of the shipping 
cap with a vented cap will result in 
pressure building up within the hous- 
ing as the reducer heats up to normal 
running temperature. This build-up 
of pressure will cause oil seal leakage. 

In addition to other points such 
as the wrist pins, crank pins and 
crosshead, care must be taken to as- 
sure that the packing is properly 
lubricated prior to start up. Make 
doubly certain that the lubricant 
used for packing is one furnished for 
the specific chemical which the pump 
is to handle. Providing full service 
conditions have been made available 
to the manufacturer the pump is 
shipped with a lubricant properly 
compounded for the specific service 
to which the equipment will be sub- 
jected. Normal petroleum lubricants 
such as are used in bearings must not 
be used. The lubricant used and the 





FIGURE 4—Liquid head can be removed by 
backing-off the packing gland fcllower. 





lubrication schedule to be followed 
will depend wholly on the chemicals 
being handled. 

Packing has been adjusted at the 
factory during the test and run-in 
period; however, the first 24 hours of 
“on the job” operation are the most 
critical. If any leakage does occur 
during this period the gland should 
be pulled up very gradually, Excessive 
tightening will cause premature fail- 
ure of the packing. This should be 
attempted only while the pump is 
running. Types of packing vary widely 
with specific applications. 

When first starting the pump it 
should be vented to remove all air 
from the cylinder. In some cases this 
is accomplished by a vent valve in- 
stalled in the discharge line directly 
above the pump discharge port. Other 
pumps such as that shown in Figure 
1 have a vent valve with a ball check 
arrangement built into the pump 
cylinder itself. In either case the 
pump must be vented until no air 
can be detected at the vent point. 

Proportioning pumps are basically 
one of the simplest of all pumps man- 
ufactured. The majority of them are 
single acting plunger pumps—with a 
few refinements. One of the major 
refinements is the variable stroke fea- 
ture. By varying the crank pin throw 
and the plunger stroke length the 
pump’s capacity may be changed in 
direct proportion to the stroke length. 
Before changing stroke length the 
crank pin lock nut must be loosened 
as shown in Figure 2. 

Stroke length and delivery is then 
set by adjustment with a stroke length 
adjusting screw as shown in Figure 3. 
In this case the scale is graduated in 
terms of percentage of full stroke 
length. Capacity at full stroke length 
is stamped on this scale and by refer- 
ence to this and the percentage gradu- 
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Proportioning Pumps... 


FIGURE 5—Liquid head is removable for com- 
plete packing overhaul. 


ations it’s possible to preset pump 
delivery within very narrow limits. 

After adjustment the lock nut must 
be re-tightened. Unless this is done 
the load placed on the adjusting screw 
when the pump is started will cause 
failure of the stroke adjusting mecha- 
nism. 

The most vulnerable parts of a 
chemical pump are the plunger, pack- 
ing and check valves. All must, be 
maintained in top shape if you are to 
be assured of trouble-free perform- 
ance, Removal of the liquid end 
greatly facilitates packing mainte- 
nance. Because proportioning pumps 
are generally rather small it is more 
difficult than with larger equipment 
to do a complete packing overhaul 
unless the liquid head is removed. 

These heads are generally designed 
for ease of removal. Figures 4 and 5 
illustrate the ease with which a head 
may be removed. The packing gland 
follower is backed off as in Figure 4. 
Following this the lubricant fitting 
which acts as a retaining plug is re- 
moved. The entire head can then be 
readily slipped away from the pump 
frame as shown in Figure 5. 

All old packing must be thoroughly 
removed before the pump is packed. 
Don’t overlook the packing rings for- 
ward of the lantern ring. The stuffing 
box should be repacked with the 
plunger in place. The manufacturer 
has available preformed rings of pack- 
ing for your specific installation and 
application. Do not attempt to use 
packing of a type other than recom- 
mended by the manufacturer. Use of 
standard packings normally accept- 
able for such applications as water or 
oil can be extremely dangerous if used 
with some of the more corrosive acids. 

Before placing the pump back in 
service, the plunger should be care- 
fully inspected. If scored or worn, it 
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FIGURE 6—Valve retainer ring is removed. 


must be replaced otherwise the new 
packing will fail very quickly. 

Small check valves such as shown 
in Figure 1 are generally of the 
“throw-away type.” That is, they are 
priced low enough so that it’s more 
economical to replace only those parts 
which may be worn. After removal of 
the retainer as shown in Figure 6 the 
valve may be readily disassembled. In 
this case the components, the vane 
gvuides and seats, are “stacked.” That 
is, they're held in place by the re- 
tainer. Other types of valve seats may 
be screwed in place or pressed in. 

Usually pressed seats or valve com- 
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FIGURE 7—Valve seat is inspected for wear. 


ponents as shown in Figure 7 can be 
readily removed. If necessary to force 
them out they must be tapped or 
pressed with the aid of a length of 
brass bar stock. Use of any other ma- 
terial wil] result in damage to the 
valve seat. In the of screwed 
seats a wrench specifically designed 
for this service must be used to re- 
move the seat. 

The should be carefully in- 
spected for wear. If worn it must be 
replaced or reversed. The valve seat 
shown in Figure 7 is fully reversible. 
If worn on one side it need only be 
reversed when reassembling the check 
valve. Gaskets or O rings must be 
carefully inspected. If there is any 
question of their effectiveness they 
must be replaced. 


case 


seat 


All manufacturers maintain exten- 
sive records of their products. If nec- 
essary to contact the factory for ad- 
vice, be certain that the serial number 
of the pump is given. This is especially 
true in ordering replacement parts. 
Equipment of this nature is manufac- 
tured in a variety of alloys, sizes, and 
other modifications. The serial num- 
ber then is particularly valuable in 
positively identifying your equipment. 

Before changing from one service 
to another the manufacturer should 
always be consulted. He has the exact 
engineering data on hand and can 
advise you whether the pump can be 
changed from one application to an- 
other. It may be necessary to modify 
it because of the corrosive effect of 
the new application. It may appear 
time-consuming to wait for this infor- 
mation, however it’s far less costly and 
time-consuming than operating the 
pump on a service for which it was 
never intended with possible severe 
damage to the pump itself and even 
more costly—failure of a process. 


ee 
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FIGURE 1—This Texas refinery uses both slip-type expansion joints and double- 
offset U-bends to absorb pipe line expansion and contraction. See next page for other 


types of expansion joints. 


Expansion Joints 


How to Select and Maintain Them 


wet ? 


MAINTENANCE 


K. S. Roberts 


Yarnall-Waring Company 
Philadelphia 


LARGE NUMBERS of pipe lines 
conveying steam, hot liquids and 
other fluids for refining and petro- 
chemical processing must be fitted 
with some means to absorb expansion 
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If you are confused about all the types of 
expansion joints, here’s a method of selecting and main- 
taining the right one for the job. 


caused by a rise in the temperature 
of the pipe. There are also instances 
where means for absorbing pipe con- 
traction must be provided, if the line 
is installed at a temperature higher 
than the minimum experienced in 
operation. Positive control of pipe ex- 
pansion and contraction is absolutely 
necessary if dangerously large or de- 
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structive forces at the anchors and 
other restraints are to be avoided. 
Three proven means for absorbing 
pipe expansion and contraction are 
popular in refineries and petrochemi- 
cal plants today. These are: (1) ex- 
pansion bends, (2) corrugated- or 
bellows-type expansion joints, and 
(3) slip-type expansion joints. This 
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FIGURE 2—Simplified 
sketch showing a typical 
corrugated-type expansion. 
joint suitable for refinery 
piping systems. 











FIGURE 3—Simplified sketch show- 
ing a hinge-type corrugated expan- 
joint suitable for 
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refinery 
piping systems. 
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FIGURE 4—Single-end and 

double-end gland-packed 

slip-type expansion 

use conventional 

rubber and duck ring 
packing. 


joints 
asbestos 


























article discusses the relative merits of 
each, and the important factors in 
application to modern piping systems 
in refining and petrochemical plants. 


Expansion Bends—These are made 
in several different shapes, depending 
on the amount of space available, size 
of the pipe, expansion or contraction 
to be absorbed, and the temperature 
and pressure of the fluid flowing 
through the pipe. In general, the 
more intricate the bend configuration, 
the greater the expansion that can be 
absorbed for a given stress in the pipe. 


The common types of expansion 
bends used today are either fabricated 
or built-up. Fabricated bends may be 
simple U, double-offset U (Figure 1), 
circle, or single offset U. Creased 
bends, though once used to some ex- 
tent, have become less popular in 
recent years. Built-up bends are made 
in a number of configurations from 
welding elbows. 

Expansion bends require no routine 
maintenance if they are uninsulated. 
If the bend is insulated or fitted with 
a drip trap, or both, routine inspec- 
tion of the insulation and trap is 
required, 

All expansion bends, whether fabri- 
cated or not, require more installation 
space than either corrugated or slip- 
type expansion joints (Figure 1). This 
is often an important consideration 
in crowded refinery areas, but can 
usually be overlooked on tank farms 
and other locations where a large 
amount of space is available. Expan- 
sion bends are usually mounted ver- 
tically (Figure 1), or horizontally, 
depending on the amount of space 
available. 
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The first cost of a fabricated ex- 
pansion bend may exceed the first 
cost of a bellows or slip-type expan- 
sion joint. A built-up expansion bend 
usually costs less than a fabricated 
bend or either type of expansion 
joint, unless a large amount of labor 
is required to build the bend. 


Corrugated Joints—These joints 
consist of one or more corrugations in 
a metal suitable for the temperature 
and pressure in the pipe (Figure 2). 
Typical materials used for corrugated 
joints include copper, stainless steel, 
or Inconel in the bellows and cast- 
iron or cast-steel end flanges, or steel 
welding nipples. 

The corrugated joint, when well 
designed and constructed, has ad- 
vantages where the installation is 
inaccessible and maintenance of the 
joint is difficult or impossible. Cor- 
rugated joints do not require mainte- 
nance in the form of repacking or 
lubrication. However, the selection of 
a corrugated joint must take into 
careful consideration the extent and 
frequency of the cycles (degree and 
number of expansions and contrac- 
tions) of operation anticipated in the 
life of the installation. Otherwise, the 
joint may fail prematurely due to 
overstressing the corrugations or 
bellows. 

There are other advantages of the 
corrugated type. When made of stain- 
less steel they can be used at tem- 
peratures beyond the range of slip 
joints; the latter are limited by pack- 
ing and lubrication considerations. 
Stainless steel corrugated joints are 
excellent for handling corrosive fluids 
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or fluids which must not be subject to 
contamination. 


In very large sizes (over 30 inches) 
corrugated joints are easier to fabri- 
cate, transport, and install than slip 
joints. They are often used in large 
ducts and manifolds, particularly for 
high-temperature exhaust systems and 
other refinery applications. They are 
also useful when the piping is subject 
to lateral and angular misalignment, 
as well as axial motion, although here 
again it is important to select and 
install the joint properly so that the 
corrugations will not be overstressed. 


In recent years corrugated expan- 
sion joints have been used increas- 
ingly as hinge, universal and gimbal 
joints. These are specialized applica- 
tions of the bellows principle which 
have definite advantages for certain 
types of installations. One of the most 
useful is the hinge joint, Figure 3, 
which, when circumstances permit, 
can be used to absorb expansion with- 
out the need for anchors. 


Slip-Type Joints—In spite of the 
versatility of the corrugated joint out- 
lined above, the slip joint (Figure 4) 
has certain advantages which make it 
the choice for many refinery and 
petrochemical! installations. When 
well designed it is a rugged, depend- 
able, and economical means of ab- 
sorbing expansion and contraction. It 
is particularly useful in steam and 
hot-water transmission lines where 
the expansions and contractions are 
frequent and of large magnitude. Slip 
joints contain no highly-stressed flex- 
ing element subject to failure after a 
finite number of cycles. 


Slip joints require a nominal 
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amount of maintenance in the form 
of packing and lubrication. The exact 
amount of maintenance required de- 
pends largely on the operating condi- 
tions, i.e., temperature, pressure, ex- 
pansion or contraction absorbed and 
frequency of operation. Probably the 
most objectionable feature of slip 
joints in the past has been the neces- 
sity for periodic repacking of the 
stuffing box, which entailed shutting 
down the line and considerable labor. 
In one unique and well established 
design—the gun-packed joint (Figure 
5) packing can be inserted into the 
stuffing box at any time with full 
temperature and pressure on the line. 
This eliminates any shutdown and 
reduces maintenance time to a mini- 
mum. 

Slip joints fitted with a sliding 
member at only one end are known 
as single-end joints. When sliding 
members are used at both ends, the 
joint can absorb twice the expansion 
of a single-end joint and is known as 
a double-end joint. 

Where repacking under pressure is 
not a consideration, conventional 
gland-packed joints (Figure 4) may 
be used. These resemble gun-packed 
joints but have conventional asbestos 
or rubber and duck ring packing. 
Cast-iron glands are generally used, 
while the body and sleeve are wrought 
steel. The sleeve is polished and 
chromium-plated. 

Gun-packed joints are of all-steel 
construction, the sliding sleeve being 
made of polished seamless steel with 
a layer of hard chromium plating. 
The sleeve is guided internally and 
externally for correct alignment in 
the stuffing box. 

Packing, in joints of the type in 
Figure 5, is forced into the stuffing 
box by the jack action of a wrench- 
operated plunger threaded in a cyl- 
inder, as shown in Figure 6. The 
packing can be fed into the joint 
while the line is under pressure. The 
packing used is a semiplastic, heat- 
resistant, high-grade, long-fiber as- 
bestos, combined with an inert filler 
and impregnated with high fire-test 
mineral oil. It is furnished in small 
slugs for easy insertion in the packing 
gun. 


Joint and Bend Selection—When 
choosing any type of expansion joint 
or bend it is essential that a number 
of important factors be considered. 
These include the required traverse, 
operating temperature and pressure, 
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FIGURE 5—Single-end gun-packed type slip 
expansion joint. This is also built with double 
ends. 


nature of the fluid, presetting, expan- 
sion, anchors, alignment, and sup- 
ports. A number of these factors are 
discussed below. 


Traverse—This is the distance, ex- 
pressed in inches, that the joint or 
bend must contract in order to ab- 
sorb the expansion of the pipe served 
by the particular joint or bend. The 
required traverse is numerically equal 
to the distance the pipe expands over 
its full temperature range. The lowest 
temperature that will be encountered 
is as important as the maximum tem- 
perature. This means that if the ex- 
pansion tables available start at 70 F. 
(as some of them do) and the line is 
to be installed outdoors where winter 
temperatures can drop as low as 20 F. 
below zero, traverse must be provided 
to cover the additional 90 F. range 
below the reference temperature of 
70 F. 

The traverse of the joint or the 
bend is the maximum safe movement 
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FIGURE 6—Wrench-operated plunger for feed- 
ing plastic packing to a gun-packed type ex- 
pansion joint. 
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specified by the manufacturer. The 
numerical value of this traverse 
should always exceed the computed 
expansion of the pipe (i.e. the re- 
quired traverse). Thus, with a 20- 
inch expansion a joint with a total 
traverse of 24 inches is usually chosen. 


Presetting—Where traverse in both 
directions is expected, it is essential, 
when actually placing the joint, to 
preset it for the temperature of the 
pipe at the time of installation, With 
slip-type joints, the sleeve should be 
pushed in from its fully extended 
position a distance equal to or slightly 
greater than the distance the pipe 
will contract in going from the in- 
stallation temperature down to the 
minimum temperature. For the ex- 
ample cited above, if the installation 
temperature is 70 F., the sleeve should 
be preset enough to accommodate 90 
F. of contraction—or approximately 
one inch if the pipe is 100 feet long. 
Bellows joints are sometimes furnished 
in mid-position (halfway between the 
fully compressed and fully extended 
positions of the unit) to cover such 
conditions, but with all designs the 
manufacturer’s installation instruc- 
tions should be followed carefully. 

The following actual case is an ex- 
ample of how important contraction 
can be. Expansion joints were in- 
stalled, fully extended, in a pipe line 
in a tunnel where the temperature 
was close to 100 F. The line was well 
supported and rigidly anchored to 
the tunnel wall with through bolts 
and backing plates. In accordance 
with good practice, the system was 
given a hydrostatic pressure test prior 
to putting it into steam service. How- 
ever, the hydrostatic test water came 
from a deep well at a temperature 
between 40 and 50 F., and the pipe 
contracted with unfortunate results. 
The pipe anchors were literally pulled 
out of the wall. Obviously, the trou- 
ble in this case was not that the an- 
chors were inadequate but that no 
provision had been made for contrac- 
tion of the pipe. 


Pipe Expansion—Figure 7 shows 
the expansion of steel pipe for any 
temperature up to 700 F. For con- 
venience, one scale also provides the 
saturation temperatures for various 
steam pressures. Given the tempera- 
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FIGURE 7—Chart for quickly determining linear expansion of steel 


pipe for various steam 


pressures and temperatures. 


ture range and pipe length involved, 
the total traverse and amount of pre- 
setting can be readily determined. It 
should be noted that when the mini- 
mum temperature is below 0 F., the 
temperature range used in determin- 
ing expansion must be increased ac- 
cordingly. Values taken from the 
curve include a safety factor of 10 
percent over the actual pipe expan- 
sion to provide for discrepancies in 
installation and unforeseen tempera- 
ture extremes. 

Anchors—Anchors are important 
in any piping system, but there are 
some special considerations necessary 
when expansion joints or bends are 
used. In general, anchors are installed 
to stabilize the piping at certain vital 
points, such as valves or other equip- 
ment, junctions of two or more pipes, 
and terminal points. With expansion 
joints, anchors also serve to divide the 
system into sections, so that each joint 
absorbs only the expansion in its own 
section. This may seem elementary, 
but it is frequently overlooked. There 
are numerous instances where two 
joints are installed in the same section 
without intermediate anchors with 
the result that one joint becomes 
overloaded and subject to damage 
while the other one is underloaded. 
The converse of this is that two an- 
chors should never be placed in a 
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straight run of pipe without an ex- 
pansion joint or other device to ab- 
sorb the expansion between them. 

Anchor design is particularly im- 
portant with high pressures and large 
pipe sizes because of the high thrusts 
that develop at end anchors. End 
anchors are so called because they 
occur at terminal points and at 
changes in direction of the pipe. At 
these points, the pressure acting on 
the inside area of the pipe would 
tend, if unrestrained by anchors, to 
pull an expansion joint apart. Thus, 
end anchors must absorb this pressure 
reaction as well as the forces required 
to activate the expansion joint and 
to overcome friction in supports and 
guides. Intermediate anchors, on the 
other hand, are subject to only the 
latter forces. The curves in Figure 8 
illustrate the comparative magnitude 
of end and intermediate anchor loads 
for slip-type expansion joints, and 
they also provide reasonably accurate 
anchor load figures for various pipe 
sizes and pressures. Values for corru- 
gated joints are comparable, except 
that end anchor loads are somewhat 
higher in the larger pipe sizes because 
of the larger area in the bellows. In- 
termediate anchor loads are some- 
what lower because bellows require 
less force to actuate them than do slip 
joints. 
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Occasionally installations have been 
observed where an expansion joint 
was anchored by only one of its two 
legs or by an inadequate number of 
anchor bolts. While this can be done 
safely under certain favorable condi- 
tions, it is not generally recom- 
mended. Such procedures have re- 
sulted in damage to the expansion 
joint or to the piping, either from the 
excessive loading on the secured leg 
or from the inadequate number of 
anchor bolts. Trouble of this sort is 
not the fault of the joint, but of the 
manner of installation. As a rule an 
expansion joint, like any other fitting, 
should be anchored with the full 
number of bolts provided for in the 
base. 

Bending moments caused by offsets 
in the piping are another source of 
trouble. Offsets are often necessary 
to get around obstacles in the line of 
the pipe, or to shift its axis a few feet 
up or down or sideways. The net ef- 
fect is to create a bending moment 
on the pipe and elbows that is pro- 
portional to the thrusts at the elbows 
and to the length of the offset. If the 
expansion in the offset leg is relatively 
small, an additional expansion joint 
may not be required, and diagonal 
bracing of the elbows to provide 
rigidity may suffice. However, every 
project must be checked carefully be- 
cause frequently it is necessary to 
anchor both elbows to prevent ex- 
cessive bending stresses in the pipe. 


The importance of analyzing and 
properly providing for anchor loads 
is graphically illustrated in the fol- 
lowing actual case. A large steam line 
in a tunnel had a right-angle offset 
of several feet. One elbow was con- 
nected to the body of a slip-type ex- 
pansion joint which was very solidly 
anchored. The other elbow was lightly 
braced by an I-beam that was not 
properly aligned with the run of the 
pipe. This brace was not strong 
enough and it eventually collapsed. 
The full end-anchor load then acted 
on the offset and created a large 
moment at the other elbow and the 
expansion joint adjacent to it. 

Although the joint anchorage was 
more than adequate for its normal 
loading, it could not support this ad- 
ditional stress. The anchor bolts were 
all sheared or dislodged from their 
concrete foundations; and, but for its 
limit stops, the expansion joint proba- 
bly would have separated. Because of 
its rugged construction, it withstood 
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the abnormally high stresses imposed 
upon it and prevented further dam- 
age to the system. This case demon- 
strates the potential force of a mo- 
ment; and, even more important, it 
shows how serious the effects of a 
failure in one part of the system can 
be to other parts of the system. 


Pipe Alignment—Except for some 
specialized applications of the corru- 
gated type, expansion joints and 
bends require good pipe alignment to 
perform satisfactorily. Guides serve 
two important purposes, First, when 
installed near an expansion joint they 
prevent cocking of the sleeve in a 
slip-type joint, or distortion and pos- 
sible buckling of a corrugated-type 
joint, or an expansion bend. 

Second, guides are usually neces- 
sary in long spans to prevent the pipe 
from buckling as the pipe expands. 
The tendency to buckle increases as 
the pipe becomes smaller in diameter, 
longer, or both; hence, the need for 
guides is greatest with long spans of 
relatively small pipe. Table 1 gives 
recommended spacing of guides from 
expansion joints and also between 
guides for various pipe sizes. 


Pipe Supports--Table 1 also pro- 
vides generally recommended spacing 
of supports for steel pipe filled with 
water. The importance of adequate 
support is well recognized. However, 
it should be pointed out that supports 
must be designed to withstand the 
thrust resulting from motion of the 
pipe over the supports as well as the 
vertical load due to gravity. Failure 
to provide for this thrust has resulted 
in failure of the supports in some in- 
stallations. 


System Design—Figure 9 shows a 
typical refinery piping system using 
slip joints, consisting of 8 inch steel 
pipe with a total length of 770 feet. 
It carries steam at 125 psig, with 25 
F. superheat. The procedure for find- 
ing traverses, anchor loads, and guide 
and support locations is as follows: 


TRAVERSES: Saturation temper- 
ature for 125 psig. steam is 355 F. 


ANCHOR LOADS IN THOUSANDS OF POUNDS 


FIGURE 8—Anchor loads in intermediate and 
end anchors used with slip and other types 
of expansion joints. 


(Figure 7). Add 25 F. for a total 
temperature range (assuming mini- 
mum temperature to be 0 F.) of 380 
F. Expansion for this range is 3.4 
inches per 100 feet, from Figure 7. 
Span AB = 140 feet; expansion = 
(140) (3.4) /100=4.8 inches. A single- 
end joint with an 8-inch traverse is 
suitable at Point A. Span BC is 90 
feet long and has an expansion of 3.1 
inches when figured as above. Hence, 
the joint C is single-end with 4-inch 
traverse. The span CE is 430 feet 
long with 14.7 inches of expansion. 
A double-end joint with an 8 inch 
traverse at each end is suitable at D, 
the approximate mid-point. Span EF 
is 110 feet long with 3.7 inches of ex- 
pansion, for which a single-end 4 
inch traverse joint will be adequate. 


ANCHOR LOADS: Intermediate 
anchors at A, D, and F are subject 
to possible maximum loads of 8000 
pounds in both directions. These val- 
ues are obtained from Figure 8 for 
8-inch pipe. The contraction loads 
equal the expansion loads but are in 
the opposite direction. 

End anchors at B, C, and E have 
possible maximum axial loads of 
15,000 pounds in each leg (solid ar- 
rows, Figure 9). The resultant anchor 
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Recommended Spacing for Pipe Alignment Guides and Supports, in Feet 
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load is the vector sum of the thrusts 
in the two legs, or 21,000 pounds act- 
ing along an axis 45 degrees from the 
pipe axes (dotted arrows, Figure 9). 
Maximum, contraction loads in the 
reverse direction consist of friction 
only and amount to 8000 pounds 
along the solid arrows with an 11,300 
pound resultant. 

Note: Anchor loads with corrugated 
joints will be somewhat higher or 
lower depending on pipe size, pres- 
sure, etc. Consult manufacturer’s in- 
structions. 


SUPPORTS AND GUIDES: From 
Table 1, assuming the joints are the 
internally-externally guided type, in- 
stall alignment guides not more than 
18 feet from slip end of each joint 
and at intervals of 45 feet, more or 
less, along each span. Also, from 
Table 1, the pipe should be supported 
at intervals of about 18 feet and 
wherever concentrated loading exists 
due to valves and fittings. 


Installation—Having designed the 
system and selected the expansion 
joints, it is advisable to observe the 
following points at the time of instal- 
lation. Align the expansion joint care- 
fully with the pipe span so that mo- 
tion of the sleeve (or bellows) is axial 
and lateral thrust on the joints is 
minimized. Also, for the same pur- 
poses, be sure that guides adjacent to 
the joint are properly located and 
aligned. When installing expansion 
joints with anchor bases, use the full 
number of bolts provided for and 
tighten the nuts securely. This is par- 
ticularly important at. end anchors. 

If the temperature of the pipe at 
the time of installation is appreciably 
higher than the minimum tempera- 


_ture designed for, expansion joints 


should be preset to allow for contrac- 
tion. To do this, the sleeve of a slip- 
joint should be pushed in from its 
fully extended position a distance at 
least equal to the distance the pipe 
will contract in going from installa- 
tion temperature down to minimum 
temperature. Corrugated joints are 
sometimes furnished in mid-position 
to cover such conditions, but with all 
designs of joints and bends the manu- 
facturers’ instruction should be care- 
fully followed. 


Initial Operation—When the sys- 


° tem is first energized, expansion joints 
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Expansion Joints... 
































FIGURE 9—Typical refinery piping system using slip joints to absorb the expansion and contraction. 


constructed and installed will need 
no attention for the first few weeks. 
However, it is quite normal for the 
packing to require some attention 
after a month or so in service. In a 
conventional gland-packed joint this 
consists of tightening the gland nuts 
evenly until signs of leakage dis- 
appear. 

In the gun-packed type, the addi- 
tion of only a few plugs of plastic 
packing (depending on size of joint) 
is necessary. Once this initial adjust- 
ment period has passed a regular 
maintenance schedule should be es- 
tablished, the frequency of which will 
depend on the operating conditions 
(steam pressure and temperature) 
and the type of joint used. 


Lubrication—Good maintenance of 
expansion joints is primarily a matter 
of keeping the packing tight to pre- 
vent leakage and lubricated to keep 
sleeve friction low. Though not rec- 
ommended, most joints will operate 
in a dry, unlubricated condition, but 
the stresses in the pipe, fittings, and 
anchors will be considerably reduced 
by a nominal amount of the correct 
lubricant. Furthermore, lubrication 
helps retain the sealing qualities of 
the packing, in the conventional as 
well as the gun-packed type. 

In the better designs, alemite-type 
fittings are provided on the body of 
the expansion joint, through which 
lubricant can be added to the stuffing 
box with a lever-operated gun. Fit- 
tings are usually the hydraulic or 
button-head type and have built-in 
check valves to prevent blow back 
from the pressure in the stuffing-box. 

In the average case, gun-packed 
joints on continuous service need lu- 
brication no more than two or three 
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times a year. One shot (stroke of 
pump-gun lever) in each fitting will 
usually suffice to maintain optimum 
packing quality. Only in rare cases of 
relatively high pressure and tempera- 
ture should it be necessary to increase 
this rate. Excessive lubrication is 
shown by oil being extruded between 
the sleeve and gland. Always use the 
lubricant recommended by the manu- 
facturer of the joint. 


Packing—Packing requirements of 
conventionally packed expansion 
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joints will vary according to a variety 
of factors such as service pressure, 
and temperature, traverse, frequency 
of expansions and contractions, de- 
sign of joint, and alignment of in- 
stallation. 

Conventionally packed joints are 
kept tight by taking up on the gland 
nuts from time to time. Eventually, 
of course, steam must be shut off and 
the stuffing box overhauled; i.e., the 
gland pulled back, old packing re- 
moved, and fresh packing installed. 
Packing rings should be carefully 
measured and cut to fit the stuffing 
box snugly. Rings should be installed 
with ends staggered so as to minimize 
the possibility of leakage from one 
ring to the next. It is most important 
that the gland be tightened evenly so 
that cocking is eliminated (no bind- 
ing on the sleeve) and packing pres- 
sure is uniform around the sleeve 
circumference. 

The great advantage of the gun- 
packed expansion joint is that it does 
not require overhauling. The cost and 
inconvenience of shutting down the 
system is completely eliminated. Leaks 
are sealed simply by forcing small 
plugs of a specially prepared plastic 
packing into the stuffing box by turn- 
ing a threaded plunger with a short 
wrench. This feature is shown in 
Figure 6. 

In normal service, packing needs 
to be inserted in gun-packed joints 
only two to four times a year. Experi- 
ence varies considerably, depending 
on service conditions, and some in- 
stallations have required no more 
than one packing addition per year. 
The amount of packing inserted var- 
ies from one or two plugs to several 
plugs per packing gun, the number of 
guns per joint varying from one to 
12, depending on the size of the joint. 
As a rule it is wise to establish a 
regular schedule of packing and lu- 
brication maintenance, the nature 
and frequency of which can best be 
determined by experience in the par- 
ticular installation. 

Refinery and petrochemical piping 
systems provide many opportunities 
for wise use of all the available means 
to absorb pipe expansion. The ulti- 
mate choice of the method to be used 
lies with the designer of the piping 
system. The pointers outlined in this 
article should be useful to all design- 
ers, operators, and supervisors who 
must choose, use and maintain de- 
vices for absorbing pipe line expan- 
sions and contractions. ++ 
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Check these trouble spots and ways to improve 


the operation of traps in your plant. 


Leo Walter 
Gloucester, England 


STEAM TRAP maintenance boils 
down to avoiding two main troubles: 
(a) condensate is not being discharged 
at desirable capacity, and (b) live 
steam escapes into the condensate re- 
turn piping system or into atmos- 
phere. Because both troubles can be 
interlinked, a diagnosis is not always 
easy. 


Failure in System—System defects 
which can hamper discharge capacity 
can be deposition of solid matter in- 
side and/or outside of heating coils. 
These coatings affect heat transmis- 
sion values and reduce condensate 
rate, thus prolonging heating time. 
Undetected leakages from heating 
pipes can have the same effect, and 
so can a widely fluctuating steam sup- 
ply pressure. So the first point is to 
see whether condensate really forms 
in desired quantities. The remedy 
afterwards is to put the plant right 
so that the steam trap can do its job. 
Another cause of reduced condensate 
is the presence of air or gases, which 
can be cured by using automatic air 
vents. Back pressure in return mains 
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can also hamper discharge, and so can 
the overloading of return lines. Too 
violet flash steam formation in a com- 
mon return line can cause excessive 
back pressure; and as steam trap ca- 
pacity depends on the pressure dif- 
ferential between inlet and outlet of 
the trap body (and also on the area 
of the valve seat within the trap), this 
return pressure must be carefully 
watched. The remedy is to eliminate 
back pressure formation in condensate 
return pipes as far as possible, and 
sometimes to fit traps with increased 
discharge capacity to any equipment 
which shows signs of water-logging. 
Another trouble can be back- 
syphoning, i.e., where water is drawn 
back into the system from some out- 
side source, A most serious trouble 
can be water-hammer as the result of 
back-syphonage caused by live steam 
in piping coming into contact with a 
bulk of accumulated water and set- 
ting up a high velocity wave motion. 
To avoid destructive results, the cause 
of water-hammer should be removed; 
but at least bucket traps should be 
fitted which stand up better to such 
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conditions than bellows or float types. 
The use of vacuum-breakers or of 
check valves may also cure the trou- 
ble; and elimination of sagging pipes 
or at least fitting of drip traps at low- 
est points should be performed. 

Sometimes close examination of 
check valves might disclose that they 
stick; or pipe line strainers in front 
of the trap have become choked and 
set up back pressure. Checking of 
these auxiliaries should precede the 
opening of the trap itself and may be 
responsible for low capacity of con- 
densate discharge. 

When inspection of the system fails 
to reveal the cause of failure, it can 
be assumed that the trap itself is at 
fault and not a system defect present. 
Every year millions of steam traps are 
replaced because they have failed in 
some way. To avoid the causes for 
replacements can save a great amount 
of expenditure. In servicing and’ main- 
tenance of steam traps, look for these 
danger spots: 


Steam Trap Design— Obviously 
proper care and maintenance requires 
a good knowledge of the inner work- 
ing parts of all types of steam traps 
used in a factory and how they func- 
tion. Three main parts have to be 
considered: (a) trap body, (b) disc 
and seat, and (c) mechanism used for 
condensate discharge. 


(a) Trap Body—When installing a 
trap or when dismantling it, avoid 
distorting the body casting. True, it 
is seldom that any harm comes to 
them, but sometimes rough handling 
is responsible for trap failure. This 
applies especially to thermostatic, 
traps having screwed caps. 


(b) Dise and Seat—Inspect disc 
and seat regularly. It will be 
wise to regrind the seat and disc 
periodically. The use of a pipe line 
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FIGURE 1—Use of air vent prevents air lock. 


strainer in front of a steam trap is 
just as essential as the fitting of a 
sight glass or tell-tale after the trap 
to discover at a glance if the trap 
blows steam, 


(c) Mechanism—lIn a thermostatic 
trap the temperature sensitive ele- 
ment is either a bellows filled with a 
volatile liquid or a bi-metal element. 
Bellows elements should last a long 
time; but corrosive condensate, water 
hammer or overstrain and sometimes 
faulty material of the bellows or 
faulty soldering might cause it to be- 
come prematurely “dead.” Avoid 
overstrain on bellows elements and 
keep a spare element handy. 


Correct Installation of Steam 
Trap Types—lIn float-operated traps 
the closed ball float is a vulnerable 
part because any puncture will render 
it inactive. Periodical examination 
will show where a protective coating 
has been worn off so that it can be 
repaired. Deformation from water 
hammer should only be tolerated in a 
very moderate way, and badly de- 
formed floats replaced at the first 
opportunity. Stainless steel or monel 
floats withstand corrosion better than 
brass or copper. 


Bucket traps are less sensitive to 
water hammer, but attention should 
be given to the lever mechanism to 
keep it clean and moving freely. Dirt, 
rust and mis-alignment might cause 
sticking of moving parts. Excessive 
play should also be attended to as it 
also will cause faulty action. 


The main consideration when fit- 
ting a steam trap and its auxiliaries 
should always be to make servicing 
easy. A trap must be easily accessible 
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FIGURE 2—These are the common steam trap 
types. Each one has its application and 
limitations. 


and should be fitted away from dirt 
and dust. A trap will work without 
auxiliaries but for economy and con- 
venience it should have, in front, a 
pipe line strainer, and after the trap 
a sight glass or flow indicator, and 
where necessary a check valve. Isolat- 
ing valves, test cocks, etc., depend on 
circumstances. 


Hints for Trouble - Shooting — If 
a steam trap should fail and the rea- 
son be not obvious, the following hints 
might perhaps come in useful, First 
the working differential pressure 
should be checked, It may be that 
lift of condensate is too high, or that 
back pressure has developed due to 
choking of the condensate pipe or 
sticking of the check valve, or that 
due to low steam pressure the valve 
lift has stopped and the trap becomes 
waterlogged. 


Where steam pressure at the trap 
is too high for the design, the trap 
should be changed. Where too low, 
either a larger size of trap has to be 
fitted; or if an obstruction in front 
of the trap causes this low pressure 
(such as too small a diameter of con- 
densate pipe), this has to be remedied. 
Maintenance fitters should be familiar 
with capacity tables from the maker; 
and where a trap is too small for the 
job it should be exchanged for the 
next larger one. The snag, however, 
is that all capacity tables have to be 
used with a capacity factor, which can 
be 2, 3, or more depending on work- 
ing conditions (such as condensate 
volume, pressure differential. This in- 
volves guesswork. 

It is not intended here to deal with 
correct selection of the type of steam 
trap for a job, but after service men 
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have made themselves familiar with 
this “science” of choice they will be 
able to exchange any unsuitable type. 
For example, themostatic traps of the 
bellows type are sensitive against ex- 
ternal heat. Ball float traps are sensi- 
tive against internal heat (super- 
heat). Bucket traps have to be kept 
in strict vertical position. 


Regular Inspection— Where in- 
spection shows that the mechanism is 
worn, damaged or clogged, or where 
a float has become water-filled or has 
collapsed, either external conditions 
or materials used can be responsible. 
As mentioned before, wrong materials 
or excessive corrosion is the cause of 
many failures. This can sometimes be 
stopped by detection of leaking heat- 
ing coils or other cause of contamina- 
tion of the condensate, Loose parts 
within a trap usually indicate poor 
workmanship or wrong assembly 
methods. Sometimes a trap may be 
poorly adjusted and can easily be 
repaired. 

The greatest enemy of correct trap 
function is dirt, scale or other foreign 
matter in the piping system, and the 
service engineer is wise to look out for 
these first. Freezing of traps can be 
avoided by draining them and by 
using a suitable thermostatic type 
trap. : 

Where the condensate does not 
reach the trap at all, either a throttled 
stop valve in the condensate return, 
or an air lock might prevent free flow. 
By using a steam-lock release type of 
trap, or by fitting an equalizing pipe 
such troubles can be cured. An open 
by-pass incorporated in a trap, or ex- 
ternally provided is a source of great 
steam waste and should not be toler- 
ated. A good trap design, correctly 
sized and fitted with air vent should 
not need a by-pass at all for heating 
up purposes (Figure 1). 

The conclusion to be taken from 
this brief survey should be the follow- 
ing. Include steam traps in the gen- 
eral preventive maintenance scheme. 


@ Work out a definite plan for a 
rota-system for steam trap inspection 
throughout the refinery. 


® Keep records on all troubles dis- 
covered; and where service becomes 
too frequent and costly, change to an- 
other type of trap. ## 
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Centrifugal Pump 
Packings and Seals 


Part 1— Packing Boxes and Glands 


Part 2 —Packings 
Part 3 — Mechanical Seals 


Part 4— Mechanical Seal Maintenance 
Part 5 — Packing Maintenance 


glands and seals are discussed in this series. 


Harold Woodhouse 


Dean Hill Pump Company 
Indianapolis 


A LARGE REFINERY is an 
impressive spectacle and a giant con- 
glomeration of many of the twen- 
tieth century’s latest industrial devel- 
opments, But, like all giants it has its 
vulnerable spots. One such spot has 
been the insignificant little item of 
shaft packing for centrifugal pumps. 
For instance, the effect of using one 
kind of packing, aluminum metal foil 
for light hydrocarbons service was 
attributed by one refinery as causing 
an explosive fire. 

The packing and packing boxes of 
a centrifugal pump seem to be simple 
elements yet they account for more 
down time than any other part of the 
pump. Glands are improperly tight- 
ened, packing boxes are not correctly 
filled, or the wrong packing is used. 

This article deals with packing 
boxes and glands, their use and 
maintenance. 


Figure 1 shows a typical packing 
box having an integrally machined 
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throat. The throat acts as a back- 
stop for the packing and limits the 
leakage of liquid in the event of com- 
plete packing failure. The clearance 
between the throat bore and the rotor 
is a variable according to size of 
pump but 1/32 inch might be taken 
as an average figure. The clearance 
between the gland and the rotor is 
shown as 0.025 inches which, again, 
might be taken as an average figure. 


Since the gland is not machined 
to a close fit in the packing box bore, 
it can be seen that the tightening of 
one gland bolt will probably cause 
the gland to “cock” and rub on the 
sleeve or shaft. 


Figure 2 shows a packing box hav- 
ing a separate throat bushing. The 
use of a separate piece for the throat 
bushing permits easy replacement if 
it becomes badly worn. It can be 
made fairly long to reduce the 
amount of liquid leakage which may 
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take place if the packing should fail 
completely. 

The throat bushing is generally 
made with a tongue to fit a groove, 
both of which, in horizontally split 
casing pumps, extend only around 
the lower half to prevent the throat 
bushing from turning. 

Figure 3 shows the standard type 
of two piece interlocking design, 
which is not bolted together and, 
therefore, can be removed from the 
shaft with maximum facility. Its 
function is to hold the packing in the 
packing box under the correct 
amount of compression to produce 
the seal required. 

Figure 4 shows a “smothering 
gland” which is used when the pump 
is handling liquids where leakage from 
the gland could result in the release 
of inflammable gas, noxious fumes or 
vapors. 

The smothering gland has an in- 
side annular space surrounding the 
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FIGURE 1—Typical packing box has integrally machined throat. 

















FIGURE 3—Two piece interlocking type gland can be easily removed from the shaft. 


rotor to which flexible water supply 
and drain lines may be connected for 
flushing away the leakage. Flexibility 
of the water lines is necessary to per- 
mit adjustment of the gland for main- 
taining correct packing compression. 
The smothering, or quenching, liquid 
also serves to form a heat stop on the 
shaft of hot pumps; it dilutes harm- 
ful liquids and absorbs harmful vap- 


ors resulting from the leakage of 
volatile liquids. 

Figure 5 shows a smothering gland 
with auxiliary packing to prevent loss 
of the quenching liquid along the 
shaft. The quenching liquid is fed 
directly to the packing box from a 
separate, independent source. 

Figure 6—In refineries, many 
pumps are handling inflammable 


FIGURE 2—Packing box with separate throat bushing. 


pO 


liquids. For this reason it is dangerous 
to allow a gland, of steel, cast iron 
or other sparking type material, to 
rub on a shaft or sleeve made of a 
sparking type material, since it may 
ignite or explode the leaking vapors. 
Therefore spark-proof glands must 
be used. They are made from either 
solid bronze or brass, or they have 
spark-proof bronze or brass bushings 
inserted as shown. 

Bushed type glands are also used 
to combat the corrosive action of acid 
pumps. The acid can cause rapid 
deterioration of the inside of the 
gland, which would necessitate com- 
plete replacement of the gland if it 
were not bushed. 

Figure 7—If a pump is handling 
clear, cool, water (under 180 F.), or 
other clear liquid with some lubricat- 
ing qualities and the suction pressure 
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FIGURE 4—"Smothering gland” prevents leakage of inflammable gas, 


or noxious fumes, 
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FIGURE 5—"Smothering gland” with auxiliary packing prevents loss of 


quenching liquid along the shaft. 
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FIGURE 6—Spark-proof bronze or brass bushings prevent explosions. 


is above atmospheric, but moderate, 
then the packing boxes may be filled 
solidly with packing as shown. It is 
essential that the packing be loose 
enough at all times to allow a slight 
liquid leakage to keep the packing 
cool and provide a lubricating film 
around the shaft. Many shaft rotors 
are damaged at initial starting be- 
cause an inexperienced operator will 
have the glands too tight or, if he 
sees a leakage, he tightens the gland 
until it stops. 

Figure 8—Where there is a suction 
lift on a pump handling clear water 
or other clear non-corrosive and rela- 
tively inert liquid at a temperature 
well below its flash point, a lantern 
(or injection) ring is added to the 
approximate center of the packing 
box with a connection to it from the 
pump discharge volute as shown. This 
is known as an internal seal. An in- 
ternal seal has only the one liquid 
connection on the packing box and 
for this reason is referred to as “dead- 
ended.” It is also called an “injection 
box” and the sealing liquid is called 
“injection liquid.” 


Figure 9—If the liquid temperature 
is sufficiently high as to approach 
the flash point then the packing box 
may be separately cooled as shown. 

Figure 10—Where the gritty con- 
tent in the pumped liquid is small, 
an internal seal is sometimes used 
with a strainer in the line. To limit 
the leakage with an internal seal in 
the event of gland failure, an orifice 
may be put in the seal line as shown, 
but this is more usually done with 
mechanical seals. 

Figure 11—When it is necessary to 
seal a packing box with a liquid 
other than that which is being 
pumped so that the sealing liquid is 
supplied from a separate source, then 
it is referred to as an “external seal.” 

External seals are required if 
pumping water over 180 F., for vola- 
tile, toxic, corrosive or acid liquids, 
for gritty liquids and slurries, The 
sealing liquid, also referred to as the 
quenching or injection liquid, or 
gland oil, is brought to the packing 
box, fed into the box at the lantern 
ring and is piped away on the op- 
posite side or allowed to drain into 


FIGURE 7—Clear liquids allow packing box to be filled solidly with 


packing. 


a drip-rim baseplate. The latter 
method is commonly done if the 
liquid is hot water. 

This method is also referred to as 
a “circulating system.” The packing 
box may, or may not, be water 
cooled. 

The compatibility of the sealing 
liquid used with external seals must 
be considered in relation to the 
pumped liquid as some contamina- 
tion is bound to occur. 

Normally, the sealing liquid pres- 
sure is maintained about 10 psig 
above that at the packing box. A 
steady pressure is desirable as a vari- 
able pressure will cause some flexing 
of the packing and accelerate its 
wear. Sometimes sealing liquid pres- 
sure below pump suction pressure is 
used where there is a high suction 
pressure and where leakage of the 
pumped liquid into the sealing liquid 
is not objectionable. 

When pumping certain non-lubri- 
cating type hydrocarbons, solvents 
and other liquids; a grease lubricator 
using a non-solvent grease may be 
tapped into the packing box. 











COOLING WATER 















































FIGURE 8—lInternal sea! has a “lantern ring” in center of packing. 
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FIGURE 9—Cooling water is added if liquid temperature approaches 


the flash point. 
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Centrifugal Pump Packings and Seals . . . 
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FIGURE 12—External sealing liquid enters at bottom of packing box to prevent abrasive pumping 
liquid from entering the packing. 


An external seal as shown in Figure 
11 may be used on pumps handling 
slurry or gritty liquids, but it can be 
seen that there is some danger of the 
abrasive liquid wearing out the pack- 
ing between the point of injection of 
the sealing liquid and the throat 
bushing and of scoring the throat 
bushing. 

Unless the gritty element is quite 
slight an arrangement similar to 
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Figure 12 is desirable. This is an ex- 
ternal seal but the sealing liquid is 
fed to a lantern ring at the bottom of 
the box so that there is no packing 
between it and the abrasive liquid. 
The lantern ring, in this instance, 
should have a close clearance, about 
0.025 inch diametral, over the shaft 
or sleeve to minimize the sealing 
liquid leakage. The packing box may, 
or may not, be furnished with an 
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additional lantern ring as shown, de- 
pending on the temperature and type 
of liquid being handled by the pump 
—if furnished, it may be a “dead- 
ended” or “circulating” arrangement. 
Where two or more condensate 
pumps are connected to the same 
condenser, the sealing water connec- 
tions for the internal seals are taken 
from the combined condensate dis- 
charge pipe. This is essential in order 
to have the packing boxes of both 
pumps water sealed even when one 
of the pumps is idle. Valves fitted on 
the suction side of condensate pumps 
frequently have their valve stem 
packing boxes water sealed by a con- 
nection from the combined conden- 
sate pump discharge pipe as leaky 
valve stem packing can result in a 
material reduction in vacuum. 


Part 2 will appear in the February REFINER. 
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Here are two common faults that contribute 
WATCH THIS to short life and poor service from V-belt 
drives. Make certain that the sheaves are lined up properly and that 
shafts are reasonably parallel. Of these two suggestions, keeping shafts 
parallel is more important. 


DON’T DO THIS Never pry belts over a sheave. Instead, 


loosen the take-up. V-belts are elastic 
but they are not rubber bands. Forcing a belt over the groove can break 
the tensile cords in the belt making it impossible for belt to carry its 
share of the load. 





Minimum Depth Clearance 














THIS WILL HELP A simple template well marked will 


enable the operator to check the wear 
on the sheaves quickly and accurately. Wear is observed by seating 
template squarely in the groove and sighting between the sides of the 
template and sides of groove. 
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a0 of V-Belts 


W. S. Worley 
The Gates Rubber Company, Denver 


MORE AND MORE V-belt drives are being used to 
transmit power from prime movers to pumps. Character- 
istically, a V-belt drive requires surprisingly little care 
and maintenance. An understanding of the fundamentals 
of how a V-belt operates in the sheave groove, and a 
knowledge of the stresses to which its various components 
are subjected while transmitting power, enables an opera- 
tor to: (1) Identify and correct the troubles which in- 
frequently arise, and (2) realize long, trouble-free service 
for which the drive was designed. 


SETTING UP THE DRIVE 


Use a matched set of belts of the same manufac- 
ture. Of primary importance to optimum performance 
and long belt life is use of a matched set of belts of the 
same manufacture. Do not try to make up a set of belts 
of different manufacture or of some new and some old 
belts. A new belt, when placed on a drive with old belts 
that are worn, may take more than its share of the load. 
It will be shorter and probably will ride higher in the 
grooves. 


If belts of different manufacture are used, there is a 
good chance that pitch line locations will not be the 
same for each belt. Differential driving will result. Pos- 
sibly the strain constants of the belts may be different. 
This will result in different amounts of creep and, again, 
in differential driving. 


Clean the sheaves. Clean oil and grease from the 
sheaves. Remove rust and burrs. Since the belts operate 
by friction, anything which tends to reduce the coefficient 
of friction between the belts and the sheaves can mean 
that higher belt tension are required to handle the load. 

The V-belt wedging effect multiplies the normal force 
produced by belt tension to the point that belt dressings 
are not required on V-belt drives. In fact, such dressings 
can do more harm than good. Some dressings tend to 
break down the rubber in the V-belts, and also to pick 
up dirt and sand to which pump drives are exposed. 
As the belt moves with respect to the sheaves, the sand 
acts as an excellent lapping compound which quickly 
wears down the groove sidewalls. 


Align the drive. Make sure that the sheaves are lined 
up properly and that shafts are reasonably parallel. Of 
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V-Belt Maintenance... 





these two suggestions, keeping the 
shafts reasonably parallel is the more 
important. When shafts are not par- 
allel, the belts will be progressively 
tighter toward one side of the drive. 

This does not mean that it is neces- 
sary to use a transit to set up V-belt 
drives. An ordinary steel tape, intelli- 
gently used, can insure that the shafts 
are reasonably parallel. The sheaves 
can be aligned simply by sighting 
along the edge of one sheave to the 
other, or by stretching a string from 
the edge of one sheave to the edge of 
the other. 


Install the belts. When installing 
V-belts, slack off on the take-up so 
that the belts can be put on without 
forcing. Although V-belts are elastic, 
they are not rubber bands. Forcing a 
belt over the groove can result in 
breaking the tensile cords in the belt. 
The belt will then be unable to carry 
its share of the load, forcing other 
belts in the set to carry more than 
their share. 

Take up the slack until only a slight 
bow appears in the slack side of the 
belts when operating. If the belts slip, 
tighten them slightly. If they appear 
mismatched, but have the right range 
of matching numbers, tighten a little 
more, and let the drive operate for a 
while. 

After the drive has been installed 
and has operated for a day or so to 
give the belts a chance to seat them- 
selves properly in the grooves, re- 
tighten the drive and check alignment 
and parallelism of the shafts. 


MAINTAINING THE DRIVE 


Once the belts have been installed 
and the drive has been set up, only 
a minimum of maintenance will be 
required—and that maintenance will 
consist primarily of preventive inspec- 
tions. 


Inspect the drive occasionally. 
The operator occasionally will want 
to check to see that the drive is up to 
speed, that the belts are clean and 
free from oil and grease, are not rub- 
bing against a belt guard or other ob- 
struction, appear reasonably matched 
and are in good alignment. He will 
want to see that the shafts are paral- 
lel and are all operating properly. If 
malfunctions are noted, the operator 
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will want to determine the trouble 
and correct it. 


Pump speed should be checked 
against engine speed to determine if 
the drive is slipping. If so, a take-up 
should be made. If the belts are 
greasy and oil-soaked, they should be 
cleaned with a gasoline-soaked rag 
and steps taken to prevent this from 
recurring. If this can not be pre- 
vented, then oil-resistant belts should 
be installed. 


Check sheave grooves before re- 
placing a belt. After the first belt or 
so has failed, continue to operate the 
drive—retensioning the remaining 
belts if necessary—until a replace- 
ment set has been secured and it is 
convenient to shut the drive down 
and make the replacement. When a 
set of replacement belts is indicated 
a careful check of the sheave grooves 
should be made so that a new sheave 
can be ordered at the same time if 
necessary. 

A template will prove very useful 
in checking the sheaves. In using such 
a template, the proper stub (which is 
shorter than the minimum depth) to 
fit the angle of the groove is found 
by experimenting. Wear is observed 
by seating the template squarely in 
the groove and sighting between the 
sides of the template and the sides of 
the groove. 
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Groove wear of about %4 to Y%o- 
inch probably will not seriously affect 
the service of the drive. When the 
wear is about \4¢-inch, it probably 
will pay to replace or regroove the 
sheave. In extreme cases, the shoulder 
is so pronounced that a new belt sim- 
ply rides on the shoulder, even though 
the old belts, which wore in the shoul- 
der, seemed to fit well enough. There 
are obvious advantages in checking 
for this condition before putting on a 
replacement set of belts. 

Grooves in a sheave may not always 
wear down uniformly. When check- 
ing for wear, it is good practice to 
check for uniformity of the grooves 
with a template. If the template does 
not fit each groove similarly within 
about 14,4-inch at the apparent top 
width, there may be enough differen- 
tial driving so that regrooving or re- 
placing the sheave will pay good divi- 
dends in longer belt service. 


No magic necessary. On occasions 
when inspection shows that a problem 
exists, common sense usually will sug- 
gest the right procedures. For exam- 
ple, a matched set of belts has been 
operating a few days and one belt 
seems to be longer than the others. 
The sheave grooves were checked and 
found satisfactory before the belts 
were installed, so possibility of differ- 
ential driving can be ruled out. An 
inspection of the apparently long belt 
is made. Chances are that it was pried 
over the sheave in installing, and a 
spot where the belt has narrowed, or 
“necked down” will be found. This is 
the point at which the tensile section 
was damaged on installation. 

It may be found that frequent take- 
ups are necessary and drive service is 
consistently lower than it should be. 
This would suggest that the drive is 
overloaded. The engineer should 
check the design to see if this is ac- 
tually a case of overloading. If so, it 
would pay to use premium-rated belts 
at the next replacement. 

There are occasional situations over 
which the operator has no control. If 
the drive consistently runs out of 
take-up before the belts have failed, 
it may mean that not enough provi- 
sions for take-up have been made. 
This, and similar problems, should be 
referred to the design engineer for 


review. #+ 
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FIGURE 1—New debutan- 
izer column on right was 
set, insulated and partially 
piped before the cat cracker 
came off stream. 
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Integrate Your Major Revamps 
With a Turnaround 


Here’s a way to increase cat cracker capacity 50 percent in conjunction 


with its turnaround. 


E. H. Boullioun, Jr. 


Cosden Petroleum Corp. 
Big Spring, Tex. 


AFTER 965 DAYS continuous op- 
eration, Cosden Petroleum Corpora- 
tion completed a $750,000 revamp in 
conjunction with a turnaround of 
their cat cracker in 35 days downtime 
and increased the coke burning ca- 
pacity by 50 percent. 

Advance planning and co-ordina- 
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tion of work were the keys which 
made it possible to complete mainte- 
nance and at the same time increase 
the capacity of the cat cracker by 50 
percent. 

The chief engineer made an engi- 
neering and drafting schedule. Work 
assignments were made to the five 
engineer-draftsmen who worked on 
the job. At the same time a field 
schedule was established for the work 
that was to be completed before the 
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cat cracker was to come down. With 
the chief draftsman in the role of 
drafting and engineering co-ordinator, 
weekly meetings were held with the 
chief engineer. The work of the past 
week was reviewed and the priority 
was established for the work which 
was to be done during the following 
week. 

One month before the cat cracker 
came down, the weekly meetings were 
enlarged to include all the engineering 
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staff and all the maintenance fore- 
men. In turn the foremen outlined 
the jobs to be done with the crafts- 
men who were to do the work. When 
the cat cracker came off stream, the 
full benefits of the meetings became 
apparent. Each man knew what he 
was to do and how he was to do it. 
The work was carried out without 
any confusion and a minimum of 
interference. 

When the cat cracker came down 
the engineers moved to the field to 
become project engineers over the 
work with which they had been con- 
cerned. 

From the beginning of the planning 
stage one of the principal aims was 
to complete all work which could be 
done before the unit was taken off 
stream. To this end a special welding 
shop was set up using welders who 
were normally assigned to the main- 
tenance department. The special 
welding shop handled only welding 
for the cat cracker revamp. Any piece 
of piping that could be prefabricated 
was completed and stacked in a desig- 
nated area close to the job site. 

All prefabricated piping was 
marked according to line size and 
piece number to facilitate assembly. 
A color coding system was also em- 
ployed to the existing piping in the 
unit which was to be involved in any 
changes. All piping which was to be 
completely removed was noted by a 
yellow stripe. If only a portion of an 
existing line was to be removed, it 
carried a yellow stripe and the termi- 
nal points were noted with a green 
stripe. This system of color coding 
was also used on pumps and exchang- 
ers which had tc be removed or re- 
located, thus preventing any time 
being wasted inspecting equipment 
which was to be removed from serv- 
ice. 

Since the existing main air blower 
was already operating at maximum 
output, a second main air blower was 
installed in parallel. The second air 
blower with its piping over to the 
regenerator was in place before the 
cat was taken off stream. Only one 
field weld was required to tie in the 
new blower with the old blower. 

Of the 39 foundations required for 
new equipment, 25 were poured prior 
to the turnaround. Foundations for 
nine pumps, one large compressor, 
two vessels, and two exchangers had 
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to be relocated where existing equip- 
ment was in use. In order to save 
time after the unit came down, all 
center lines for these foundations had 
been located and marked in concrete 
earlier. 

All new steel structures required 
for the job were made in the welding 
shop and pre-assembled close to the 
job site into units as large as could 
be conveniently handled. This _re- 
duced assembly time on the job. 

The increased capacity of the unit 
required a new 34-inch reactor riser, 
2234-inch reactor standpipe, and 22- 
inch external and internal regenerator 
standpipes. This piping was detailed 
by the licensor of the unit and fabri- 
cated by an outside concern. 

Table 1 shows new equipment 
which was installed and the disposi- 


TABLE 1 


Existing 
to 
Surplus 

Pumps ee 13 7 


Existing- 


Equipment | New Relocated 





| 


1 0 





Compressors | 2— Series 
Exchangers: 


Shell & Tube...| 10 18 13 


Air Cooled 
Condensers... .| 2—Replaced Open Type Water Box 


Overhead Condensers 
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tion of some existing equipment. By 
replacing the open type water box 
main column overhead condensers 
with air cooled sections, it was pos- 
sible to take care of the increased 
capacity without increasing the water 
rate. Prior to the revamp, 1100 gal- 
lons per minute of water was being 
circulated in the open water box. 
Presently, 1100 gpm are being circu- 
lated in the shell and tube after cool- 
ers used in conjunction with the air 
cooled sections. 

Five new vessels were installed, the 
largest being a 6-foot 6-inch by 70- 
foot debutanizer column (Figure 1). 
The debutanizer column was set while 
the cat was in operation and founda- 
tions were in place for two more of 
the vessels before operation stopped. 

From the standpoint of normal 
turnaround, some work was elimi- 
nated with the addition of new equip- 
ment and redesigned piping necessary 
for greater capacity. Other problems 
were enlarged because of the long run 
since the last turnaround. Periodic 
checks of the skin temperature of the 
regenerator during operation indi- 
cated that the refractory liner had 
failed. This proved to be the case 
upon inspection. Arrangements had 
been made weeks in advance for an 
outside contractor to be on hand with 
material and equipment to repair the 
liner, Again planning paid dividends. 

New primary cyclones were on 
hand for the regenerator since the 
last inspection indicated that these 
would have to be replaced after one 
more run. The routine turnaround 
items such as checking and setting 
all safety valves, repair of pumps, and 
cleaning exchangers were also _per- 
formed. 


Although the cat was down 35 days, 
only 27 were work days. Working six 
days a week, nine hours a day, 204 
workmen and 18 supervisors worked 
43,400 man-hours. Some 16,675 man- 
hours were charged to new construc- 
tion while 26,725 man-hours were for 
maintenance turnaround. The pri- 
mary reason for such a short down 
period is due to the work that was 
completed before the unit came down. 
Of 37,180 total man-hours charged 
to new construction, 20,505 man- 
hours (55 percent) were charged off 
before the cat cracker came off 
stream. A 50 percent increase in coke 
burning capacity was realized at a 
cost of $165 per barrel of incremental 
throughput. HH 
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FIGURE 1 and 2—Record cards aid in trouble-shooting and calibration work. 


Ways to Improve 
Instrument Maintenance 


Paul Taylor 
The Chemstrand Corporation 
Decatur, Ala. 


THE ACCELERATED applica- 
tion of instruments and automation 
equipment in modern processes, pres- 
ently being constructed, range from 
5 percent to 15 percent of the total 
process cost. This tremendous in- 
crease in the application of process 
instrumentation has placed much 
greater importance on the proper 
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Increased automation requires tremendous 


improvements in the instrumentation field. Your instru- 


ment maintenance program must keep up and here’s a 


way to do it. 


maintenance of instruments and au- 
tomatic control equipment. 

The Chemstrand Corporation, in 
recognition of the benefits of automa- 
tion, initiated a program to substan- 
tially increase the amount of instru- 
mentation in its acrylic synthetic 
textile fiber plant. 


Instrumentation in the chemical 
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areas and in the power house is pre- 
dominantly pneumatic while that 
used on the mechanical equipment is 
about 50-50 pneumatic and elec- 
tronic. Some of the newer instrumen- 
tation includes: 

(1) Completely automatic batch 
operation. 

(2) Automatic scanning and data 
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Improve Instrument Maintenance . . . 
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FIGURE 3—Control diagram in flow sheet form aids analysis of control problems. 


reduction for mechanical equipment 
speed measurements. 

Instrument Maintenance Sec- 
tion—One of the first steps of the 
instrument improvement program 
was to establish an instrument main- 
tenance section as a separate mem- 
ber of the plant engineering team. 
This new section includes instrument 
engineers, a foreman, mechanics, and 
a section supervisor. The section now 
has the dual responsibility of instru- 
ment maintenance and plant instru- 
ment engineering and technical assist- 
ance. Prior to this change, instrument 
maintenance was handled as an in- 
tegral function of the normal plant 
maintenance section which includes 
all crafts such as millwrights, pipe- 
fitters, carpenters, etc. Some of the 
reasons for making this organizational 
change were as follows: 

eA significant function of instru- 

ment groups is to assist operating 
personnel in the analysis and use 
of instrument readings and in 
the analysis and solution of proc- 
ess control difficulties. It was 
considered that the close cooper- 
ation required between instru- 
ment and operations personnel 
to do this effectively could better 
be attained through a separate 
instrument section. 

@ Due to the increasing complexity 

of instruments and automation 


equipment, strengthening of the 
engineering and technical talent 
in the maintenance section was 
desired. 

Instrument Mechanic Training— 
Training of new mechanics and re- 
training of old mechanics was carried 
out over a period of about nine 
months with greater emphasis on ac- 
tual calibration and trouble-shooting 
techniques, The following methods 
were used: 

© Process engineers and supervisors 

conducted process orientation 
and familiarization sessions for 
instrument mechanics to give 
them a thorough knowledge of 
process equipment and opera- 
tions. 

© Instrument foremen and instru- 

ment engineers conducted train- 
ing sessions on measurements 
and control principles and tech- 
niques, types of equipment, tube 
bending and installation. 

® Various instrument vendor’s en- 

gineers and servicemen conducted 
in-plant maintenance training 
sessions. These sessions ranged 
from one hour to three days in 
length. Some were handled on a 
service charge basis while some 
were conducted without cost. 

@ Instrument mechanics were sent 

to five different instrument man- 
ufacturer’s factory training 
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schools (one or two mechanics 
to each school). Upon their re- 
turn, each mechanic who had 
attended school conducted cali- 
bration and maintenance train- 
ing sessions on the equipment he 
had studied in school individu- 
ally with every other mechanic 
in the maintenance section. In 
this way all mechanics were 
“checked-out” in the proper cali- 
bration and maintenance proce- 
dures for the five different types 
of instrumentation represented. 
@A process analog was set up in 
the instrument shop so that in- 
strument mechanics could prac- 
tice pneumatic controller tuning. 


Standardization—A _ preferred 
types list was prepared for use as a 
guide by instrument engineers in the 
selection of new instrument equip- 
ment. Reasons for limiting the num- 
ber of instrument types were: 

(1) Keep spare parts inventory at 
a reasonable level, and 

(2) Improve maintenance __profi- 
ciency by servicing similar types 
rather than a large variety of types. 

In selecting the preferred types, an 
effort was made to standardize as 
much as possible on the most pre- 
dominant types already installed in 
the plant. Other important factors 
were initial costs and installation and 
maintenance costs balanced against 
quality of performance. 

One of the functions of an instru- 
ment group is to keep abreast of the 
latest developments in the field to 
fully exploit any possible improve- 
ments. In view of this fact, preferred 
types originally established are 
changed as. new developments and 
improvements in instrument equip- 
ment warrant a change. 


Standard Maintenance Proce- 
dures—Along with the selection of 
preferred instrument types, standard 
maintenance procedures for these in- 
strument types were prepared and 
put in use. These procedures were for 
the most part, simply adopted from 
various instrument manufacturer’s 
maintenance bulletins. Copies of all 
the procedures were combined in a 
standard procedure manual and each 
mechanic was given a copy of this 
manual. 

These manuals were most useful 
during mechanic training. Most of 
the mechanics now know the proce- 
dures and seldom refer to the manu- 
als. However, they were an effective 
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way to standardize procedures so that 
all mechanics perform maintenance 
in the same efficient manner. 


Control Diagrams and Records 
—To aid instrument and operating 
personnel in the analysis of process 
control problems, instrument control 
diagrams were prepared for the plant 
processes. These drawings are simpli- 
fied process flow sheets which also 
show schematically single line instru- 
mentation and hook-up for the proc- 
ess. These diagrams are primarily 
for the use of instrument mainte- 
nance personnel, but they are also of 
great value to operating personnel in 
understanding the function of instru- 
ments in the operation of their proc- 
ess. Figure 3 shows a small control 
diagram typical of the larger process 
control diagrams. 

In conjunction with the control 
diagrams, a complete instrument spe- 
cification record system was estab- 
lished. Each plant instrument valued 
at $100 or more was assigned an 
identification symbol which identifies 
process area, instrument function, 
and process control loop number. An 
instrument record card was then pre- 
pared for each instrument. These 
cards include complete instrument 
specifications, calibration data and 


normal instrument settings. Typica! 
record cards are shown in Figures 1 
and 2. These record cards are an 
invaluable aid to maintenance per- 
sonnel in trouble-shooting and cali- 
bration work. 


Instrument Shop Layout—To 
improve shop efficiency, the following 
steps were taken: 


® Industrial engineers conducted a 
study of instrument shop equip- 
ment and procedures and recom- 
mended an optimum equipment 
layout. 

® Pneumatic instrument calibration 
and test stations were built at 
several of the shop work benches. 
These stations include precision 
air supply regulators and ma- 
nometers covering pressure 
ranges from 0-50 inches of water 
to 0-30 psig. They were equipped 
with snap-in type connectors 
used along with %4-inch tygon 
flexible tubing. Using these fit- 
tings, an instrument can be con- 
nected at the test station for cal- 
ibration or alignment in a matter 
of seconds. 


@ An electronic instrument calibra- 
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tion and test bench was built 
with test instruments perma- 
nently installed in the bench. 
®A complete file of instrument 
manufacturers maintenance bul- 
letins was set up in the instru- 
ment shop for quick convenient 
use by instrument mechanics. 


Planning and Scheduviing—lIn 
order to improve maintenance effi- 
ciency and productivity, use of a 
daily work schedule was started. 
Under this procedure the instrument 
foreman prepares in the late after- 
noon a daily work schedule for the 
following day. This schedule is ad- 
hered to as much as possible, in gen- 
eral the only deviations being un- 
scheduled maintenance required to 
sustain operations. 

The success of this system requires 
the cooperation of operating person- 
nel. They were requested to review 
their known instrument work re- 
quirements and to advise the instru- 
ment foreman of these requirements 
each afternoon when the foreman is 
preparing his schedule. This system 
has been effective in reducing non- 
productive man hours. 





PAUL TAYLOR has been in- 
strument supervisor for the 
Chemstrand Corp., acrilan 
acrylic fiber manufacturing 
plant at Decatur, Ala., since 
1956. Before joining Chem- 
strand he had more than five 
years experience as an instru+ 
ment engineer for E, I. du Pont 
de Nemours & Co., Inc., and 
Union Bag and Paper Corp, He 
is a native of Huntsville, Ala., 
and attended the University of 
North Dakota, and Georgia In- 
stitute of Technology from 
which he received a B.S. degree 
in chemical enginering in 1949. 
Taylor is a registered profes- 
sional engineer in Alabama and 
a member of the Instrument 
Society of America. 











Preventive Maintenance—Pres- 
ently about 20 percent of the plant’s 
instruments are inspected and/or 
aligned and adjusted on a routine 
periodic schedule. Other maintenance 
work is scheduled on the basis of 
trouble calls from operating person- 
nel. It is planned to extend the pre- 
ventive maintenance coverage until 
at least 50 percent of plant instru- 
ments are inspected and checked 
periodically according to a routine 
schedule. All instruments that are 
critical to process operation will be 
included. 

One step already taken in this 
connection is the assignment of two 
or more instrument mechanics to 
various process operating areas for a 
daily preventive maintenance inspec- 
tion. In this system the mechanic 
checks certain critical instruments 
every morning in his assigned process 
area. Minor adjustments and align- 
ments are made during the inspection 
if they can be completed in five to 
ten minutes. If the inspection indi- 
cates considerable work is required, 
the mechanic reports this to the fore- 
man who schedules the work as he 
sees fit. 

Spare Parts—A program for im- 
proving the instrument spare parts 
system is being carried out as follows: 

®@ Make a complete survey and in- 
ventory of existing spare parts 
and instrument stores items. 

@ Make a study of all existing 
process instruments to determine 
spare parts requirements, 

© Compare the required against 
actual spare parts and order new 
or dispose of unused spares as 
required. 

Chemstrand feels that the meas- 
ures outlined above have been very 
effective in improving their instru- 
ment maintenance. In addition, we 
have plans for further improvement. 
These plans include: 

(1) An instrument maintenance 
cost accounting system that will pin- 
point areas or items of abnormally 
high maintenance cost and 

(2) An instrument engineering pro- 
gram aimed at instrument applica- 
tions that will produce large dollar 
savings in plant operations. 

We also believe that our instru- 
ment maintenance program must be 
aggressive and dynamic in order to 
change with the tremendous changes 
and improvements that characterize 
the instrumentation field. ++ 
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New Ideas in Preventive Maintenance 


Cc. F. Canney 


Koppers Company, Inc. 
Pittsburgh 


PREVENTIVE MAINTENANCE 
is one of two choices that Manage- 
ment has to keep operating equip- 
ment in production, The other choice 
is breakdown maintenance. The type 
of maintenance chosen depends on 
production economics, 

Breakdown maintenance would be 
selected when obsolete equipment or 
an outdated process is being operated 
in marginal production of a tem- 
porary or emergency nature, where 
no long-term schedule is contem- 
plated. 

Preventive maintenance should be 
utilized where continued operation is 
expected in order to make it possible 
to set up firm production schedules. 
The best preventive maintenance 
schedule will only minimize break- 
down maintenance and not eliminate 
it. Preventive maintenance must pre- 
vent something and maintenance is 
not the thing prevented. The only 
justifiable purpose for a preventive 
maintenance program is that it shall 
result in overall economies in produc- 
tion costs. 

Initially a preventive maintenance 
program will increase the cost of 
maintenance as a direct expenditure. 
This may continue over a long period. 
In fact, the expenditure charged to 
maintenance may never actually go 
below that average established prior 
to initiation of preventive mainte- 
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Here’s a way to have fewer production delays 








C, F. CANNEY is a member of 
Koppers Co., Inc., Pittsburgh, 
Pa. As assistant chief engineer, 
his duties involve engineering 
and erection of new construc- 
tion, and assisting with major 
maintenance and repairs for the 
Tar Products division. Canney 
started with Koppers in 1928 
and was located at Follansbee 
W. V. for 20 years, He started 
as a clerk, then continued 
through various jobs including 
five years with instruments, eight 
years as assistant master me- 
chanic. He was transferred to 
Pittsburgh where he spent four 
years as a combustion engineer, 
and four years as supervisor of 
all construction and major 
maintenance in all plants of the 
division before being promoted 
to his present position. 








and less costly repairs, a combination which produces 


greater throughput and greater profit. 


nance. Other costs, such as capital 
replacement, direct operating expense 
and increased equipment and labor 
efficiency, will be reduced and should 
be credited to the preventive mainte- 
nance program to justify it. This has 
to be sold to Management and resold 
through the early years while the 
P/M program is getting established. 

Here are a few cardinal principles 
of preventive maintenance. 


© Simplicity is a must. Make your 
P/M program as simple as pos- 


sible. 


Tag each piece of capital equip- 
ment except buildings, tanks, 
stills, etc., which have a number- 
ing system. 


® Refer to all equipment by this 
tag or assigned number. 


Make (a) history cards, (b) cost 
cards and file in permanent, visi- 
ble and easy posting holders. 


® Use service orders for all work 
performed. 


® Provide proper storage for parts 
and supplies. Make a ledger of 
all items to be carried, if a small 
plant, or install a perpetual in- 
ventory in large plants. 


© Keep records up to date. 


® Put all equipment in good op- 
erating condition before attempt- 
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FIGURE 1—Card type forms speed up repair system. 


ing to set up preventive mainte- 
nance on it. 


® Establish firm shutdown inspec- 
tion schedules and adhere to 
them. These schedules may be 
varied as your preventive main- 
tenance experience shows that 
longer or shorter cycles should 
be established. Make check lists 
for all preventive maintenance 
inspections, developing a sched- 
ule for replacement and repairs 
from information so obtained. 


® To enjoy the benefits of preven- 
tive maintenance, which must be 
reduced overall cost and firmer 
production schedules, continuing 
control has to be established. At 
the same time the system must 
be sufficiently flexible to pick up 
and establish changes in process 
and equipment which the system 
itself develops. This returns us to 
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our first cardinal principle of 
simplicity. 

This presentation will cover the 
establishment of a preventive main- 
tenance program in the 23 operating 
plants of the Tar Products Division 
of Koppers Company, Inc. The prob- 
lems involved, although not unique, 
may be considerably different from 
those occurring in establishment of 
such a program in a single, large 
operation or a small number of simi- 
larly sized operations, The Tar Prod- 
ucts Division plants range from a 
complex chemical operation, employ- 
ing about 300 men, to small service 
stations with less than 10 employees 
and all intermediate sizes. 

The system must be flexible enough 
to apply to all sizes. Control must be 
largely centralized in the main office 
of the Division because it is impos- 
sible to maintain a sufficient variety 
of talents in all plants. 
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A partial preventive maintenance 
program was in operation. This was 
set up to cover periodic inspection 
and repairs of major operating units, 
stills and boilers. It was accomplished 
by means of a single-part Job Order, 
Inspection Check List on visible rec- 
ord. 

This system was adequate for pe- 
riodic inspection and overhauls of the 
items integrated into the major op- 
erating unit. It did not provide an 
efficient method of handling the in- 
dividual items or components of the 
major unit, as well as similar items 
not connected to these units. An ex- 
ample of these are pumps, instru- 
ments, compressors, etc. These were 
handled at each plant by their own 
procedure for repairs and emergen- 
cies. They consisted of a variety of 
forms and oral instructions. 


Disadvantages of the old sys- 
tem: 


@ It was difficult to schedule the 
work to be done. 

@ There was inadequate check and 

control of maintenance costs on 
individual equipment. 
Minor, non-integrated property 
items were frequently overlooked 
in scheduling preventive mainte- 
nance. 

© There was a tendency to by-pass 
safety procedures. 


New Preventive Maintenance 
Program—In inaugurating the pre- 
ventive maintenance program, it was 
necessary to segregate all phases of 
such a program into appropriate sub- 
divisions. The following six steps were 
the guide to our efforts to the desired 
goal. 

1. Provide 
nance budget. 


an adequate mainte- 


2.Set up an equipment record 
system. 

3. Check on the condition of exist- 
ing equipment. 

4. Develop adequate stocks of re- 
newal parts. 

5. Plan maintenance 
well in advance. 

6. Follow 
practices. 


shutdowns 


approved maintenance 
Now to enlarge upon these steps. 
1. Provide an adequate main- 

tenance budget—At this point, it 


was necessary to go to top manage- 


PETROLEUM REFINER—V ol. 36, No. 1 





ment and explain the program in 
order that they would recognize the 
importance of making available a 
budget sufficiently large to make this 
program work. All plants were sur- 
veyed for obsolete and worn-out 
equipment. We set up a program to 
bring each plant up to a point where 
preventive maintenance could be 
practiced instead of “rush” break- 
down repairs. 


2. Set up an equipment record 
and service order system—An 
equipment record system is a vital 
part of a preventive maintenance pro- 
gram. It provides “case histories” of 
each piece of equipment to guide 
workers in carrying out, on a planned 
basis, such jobs as periodic inspection, 
routine cleaning, etc. Also from these 
“case histories” it is possible to recom- 
mend replacement of one make or 
type of equipment with another on 
the basis of life expectancy, lost time 
due to b:eakdowns, or maintenance 
costs. In cases where there is repeti- 
tive repair work, it provides a signal 
for a study of method improvement 
and equipment application to cut 
down on future repair time. Such 
“case histories” may also justify the 
need of equipment redesign. 

The logical procedure starting from 
scratch would be to start by inspec- 
tion and tagging of equipment, fol- 
lowed by establishment of a “history 
card” record system and then set up 
the repair order to establish preven- 
tive maintenance. However, since a 
suitable repair order system had been 
partly established and the job of 
equipment tagging and history card 
record was a formidable one with 23 
plants, we actually worked on all 
phases at once in some locations. The 
service order system was first estab- 
lished uniformly because it was avail- 
able. This was followed by tagging 
and history card records. The follow- 
ing service order system was devel- 
oped. 

A three-part Speediset service order 
(Figure 1) was developed to mini- 
mize the deficiencies of the previous 
system. Except for periodic inspection 
and repair of major operating units, 
this form efficiently facilitates and 
routinizes the requesting, authorizing, 
scheduling, execution, cost determina- 
tion and distribution on any type of 
work whether it be maintenance and 
repair, alterations, construction, reno- 
vation, salvage or preventive main- 
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FIGURE 2—Brass tags offer permanent equipment records. 


tenance inspection. The form permits 
color-keyed classification as “Rush” 
or “Routine,” and serves as a constant 
reminder of the importance of safety. 

Form Features—Parts 1 and 2 are 
printed on permafibre paper as this 
stock withstands rough handling and 
dirt. Part 3 is on heavy card stock 
with reinforced eyelet to permit at- 
taching this part to the equipment 
requiring service. 

Foremen carry a supply of these 
forms. Whenever any equipment re- 
quires repair, the foreman reports the 
condition and requests action by com- 
pleting the top portion. Foreman re- 
moves part 3 and wires to the equip- 
ment or control panel. This warns all 
personnel that the equipment is in 
need of repair and assists the mainte- 
nance men in locating the equipment. 

Parts 1 and 2 of the Speediset form 
are sent to the master mechanic or 
plant engineer for scheduling. The 
order the 
urgency and whether or not a safety 
permit is required. Group leader as- 
signs the work following receipt of 
pink part marked 1, if “Rush,” or 
yellow part 2, if “Routine.” The re- 
maining part is retained for follow-up 
purposes by the master mechanic or 
plant engineer, 


is reviewed to determine 


Following completion of the work, 
part 1 or 2 is returned to the master 


mechanic or plant engineer, com- 
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pletely filled out with labor, parts and 
materials, and repairman’s comments. 
The follow-up copy is discarded. 
Labor and materials are costed on 
the form and posted to the mainte- 
nance and repair cost record card. 
Costed orders are sorted according to 
account-to-be charged and the amount 
chargeable to each department. The 
order is then filed according to de- 
partment and equipment. The plant 
superintendent uses this file to assist 
in minimizing expensive “Rush’’ jobs 
and controlling maintenance costs, 

Additionally, the Speediset is used 
to schedule preventive maintenance 
inspection on small pieces of operat- 
ing equipment. Equipment descrip- 
tion, tag number, and inspection date 
are noted on the set which is then 
filed. 

Service order sets for preventive 
maintenance inspection are removed 
from the file ahead of the due date 
and given to the group leader. The 
complete set is given to the mechanic 
and inspection made on or before the 
If the 


equipment does not require repairs, 


due date at his convenience. 
the date of inspection, findings and 


services rendered (such as lubrica- 
are noted on the order which is 
the 


parts 1 and 3 are discarded, part 2 


tion 


returned to master mechanic; 


is costed, posted to the card record 
and filed. In the event that repairs 
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Preventive Maintenance ... are required, the mechanic completes 
the upper portion, removes part 3, 

: attaches same to the equipment, and 

Peis Oe returns parts 1 and 2 to the master 
PUMP RECORD “ACID TRANSFER mechanic who processes in the man- 
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\amrenm Lane Locanon : sees TNL tagging of equipment were necessary. 
ae . valle ea aIRS GES ARs AMT Tags made of brass were ordered. 
An oval plate | inch x 2 inches (Fig- 
ure 2) was made with holes in each 
end for pinning the tag, in a perma- 
nent manner, to the equipment. These 
tags were allocated to the plants from 
the Central Office and a record made 
of the numbers. The equipment to be 
tagged was set up in five categories, 
not including major production units 
such as stills and boilers, which are 
ie teal eacakat ; —__._... handled on special, more complex 
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r ‘ tags—for pumps. 
” * “ M tags—for motors. 
PINK “ « “ E tags—for electrical equipment, 
WHITE « * . starters, safety switches, transformers, 
etc. 

J tags—for instruments (recorders, 

FIGURE 3—Manufacturers’ data are kept on these records which are color coded. controllers, contro] valves and trans- 
mitters ) . 

D tags—for general, condensers, 
unit heaters, car hauls, machine tools, 
lift trucks and other material not 
classified by the P,M,E and J tags. 

All the equipment was examined 

MAINTENANCE REPAIR & REPLACEMENT RECORD for serial numbers and manufactur- 
ers’ data and then tagged. Obsolete 
equipment was found during this sur- 
“@ vey with no previous records; all this 


. je taas was noted for our future program. 
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Card Records—As the equipment 
was tagged, the manufacturer’s data 
was entered on the appropriate rec- 
ord card (Figure 3) with the tag 
number in the upper right corner, 
marked “Plant No.” The number was 
placed on the very top of the card 
so it could be seen when it was put 
in the card file. The record card was 
then filled out with all the informa- 
tion that could be gathered from that 
particular piece of equipment. A sec- 
tion on the card for “present service” 
and “present location” was printed in 
pencil so it could be changed when 
YELLOW CARDS FOR P TA the equipment was moved. A color 
BLUE « " system of record cards was used. 
ORANGE “ * » Yellow cards are for P-tags. 

PINK " > - Blue cards are for M-tags. 
WHITE é © r: Orange cards are for E-tags. 
Pink cards are for J-tags. 
White cards are for D-tags. 
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FIGURE 4—Maintenance record carries the same color card as all other cards for that type of ‘ ° 
equipment. Maintenance Repair and Replace- 
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ment Record Cards—A second card 
(Figure 4) using the same color 
scheme as the record cards was used 
in conjunction with the equipment 
record. On this card all the repair 
expenses were posted. P/M was the 
marking to denote a preventive main- 
tenance inspection. In this manner a 
permanent record of cost on each 
piece of equipment was kept, If equip- 
ment was transferred from one plant 
to another, the tag remained on the 
equipment and both record and 
maintenance cards were forwarded to 
the receiving plant. As soon as a new 
piece of equipment is received in a 
plant, it is immediately tagged and 
carded. 

Major Operating Units—These 
units consist of stills and are not 
tagged. A special two-page form (Fig- 
ures 5 and 6) is provided for the still 
inspection. On this form are printed 
the items to be inspected during the 
shutdown. These forms are filed for 
each unit and referred to for future 
maintenance and replacements. 


3. Check on the condition of 
our equipment—This was the start- 
ing point of the preventive mainte- 
nance program for each piece of 
equipment. We had to establish the 
present condition, by visual inspec- 
tion or taking the equipment apart 
for examination as operations would 
permit. Past history was then estab- 
lished either from records or verbally. 
Past frequency of breakdowns, the 
severity of service and the expected 
life remaining were also developed as 
accurately as possible. From this in- 
formation, a tentative preventive 
maintenance inspection, repair and 
maintenance program was set up and 
the record card started. This card is 
the guide for future modification of 
the cycle for inspection, repair and 
replacement of the equipment. This 
particular item is now started on pre- 
ventive maintenance. 


4. Develop adequate stocks of 
renewal parts—Initially it is neces- 
sary to set up a stock of repair and 
replacement parts, based on an edu- 
cated guess of replacement or repair 
frequencies. As information is devel- 
oped on the P/M record card, it will 
be possible to adjust the inventory of 
these repair and replacement parts to 
fit the schedules established by the 
P/M program. 


5. Plan maintenance shutdowns 
well in advance—Planned shut- 


January, 1957—PetTRoLEUM REFINER 


1 rome cones = POLLANS EE 





S21-54 


Tora. wars coer #18100 
etm. AND anta 





219 
AFTER SHUT DOWN AND ACCEPTED FOR OPERATION @Y 





mare worn 
GONE 


coer ' 


‘Tem TO Of INSPECTED 





aL WORK DONE BY 
Lasor ofPT 
2 Garery vauve 


Lambe Sh 


lobe SL F 
3 STEAM SMOTHERING LINE 
126-54 
4 SAMPLING WELL 
126-84 
DS SY.) SHELL SEAMS. 
- INTERNAL BRACING 
6 SPLASH Pan 
Paha Sh 
7. PEELER ROD AND STH. 
FLOAT NOICATOR 
© AGITATION Couns & STEAM 
wr Pcp ham 
© mms TySts © Test OFM 
10. FIRING EQUIPMENT. ASH 
PITS WIND BOK 
1) COMBUSTION CHAMBER, — 
FLUES. SETTING. BRICKWORK 
12 SUPERNEATER CONS 


ee sa 
+2 SOOT BLOWERS 


14. CAMPER 


LS {Laan taint 
Saverio =P are 


 COMOITION- CHECK ANT 





j © emows. cxena i 


4% leew tine 
GASKETS AND GENERAL CONDITION Co 


ewe 


11 INEPECT CONDITION. 
emcKwORK 


werect 
eres arweve Ao resrree 


|. CLEAN INSIDE OF STL. SPLASH PAN. FINE BOK Wind BOR “Asc PIvS. TUBES. Bao & Suc PASBER. 
perigee ca 4 


* amen © 14 - re # tt 
ane ene sa ee? 


reer aioe 


eae. ae ATS: SADE Sa 


" war socom 
ss 


EE eS AS 
2 


wereee St ne 


12 INSPECT CONDITION CHECK i 


PRE Oe” 


‘16 CHECK SETTING SLASH ~~ 


ing, MMe. 


~— a be ~y 


. PLANT WO._} TAR STILL INSPECTION WORKSHEET 8 REPORT—PAGE TWO 


a mT aR A 
19. OPEN BOTION TRAY merEeCcT 
CONDITION OF 





2 ° 
» J] 
by : 


CLEANED AND CECEED 

” CLEANED AND ZEROED STEAM PLOW METER 
REPLACED DEFECT’ VE BULES 

CREASED AND O° LED ALL EQUTPMRIT 


RS ~ = 
s| 8! 8g gi 8) # BR 8 oS Si 8 gi gs 


a vs 


FIGURES 5 and 6—Inspection of major items is carried on these forms. 


downs are undertaken only after the 
production needs of each department 
have been consulted. This permits 
co-ordinating activities so that only 
a minimum loss of production will be 
experienced. 


6. Follow approved mainte- 
nance practices—Along this line we 
follow the recommendations of the 
manufacturers of our equipment and 
lubrication suppliers. In case of much 
of our major equipment which is 
unique with Koppers Co., we must 
rely on past experience and recom- 


° SPECIAL MAINTENANCE REPORT 


mendations of our own people. Here 
the equipment records will be invalu- 
able as we will not always have the 
same personnel, and, further, man’s 
memory is not infallible. 

The value of preventive mainte- 
nance cannot be proved as yet (due 
to lack of comparable records of 
previous performance). However, we 
are having fewer production delays 
and less costly repairs. We can show 
greater throughput and greater profit 
for which better operation and better 
equipment maintenance must be given 
their share of credit. ++ 
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(B) Branched Paraffin 


(C) Cyclohexyl Paraffin 


FIGURE 1—Models of wax components: Properties of wax are determined largely by the way these 
long chains lie side by side in solids. 


A New Look at 
Paraffin Waxes 


Their specs are getting more rigid. Here’s how 
composition affects wax properties. 





R. T. EDWARDS 


Socony Mobil Oil Company, Inc. 
Brooklyn, New York 


THE MANUFACTURE of wax 
has been an art, with little in the way 
of sound scientific information avail- 
able to act as a guide to operation. 
This article gives some of the infor- 
mation obtained in a research pro- 
gram on the composition and proper- 
ties of paraffin wax. The object of 
this program is to provide a better 
guide for the refiner in meeting cur- 
rent quality demands and facilitate 
development of waxes to meet the 
many new requirements, 

The first step has been to establish 
the composition of representative 
waxes and relate this to performance 
in standard tests and field trials. The 
significant results to date concern the 
effect of the percentage of non-normal 
hydrocarbons on wax properties. The 
term non-normal hydrocarbons in- 
cludes all hydrocarbons, other than 
the straight-chain normal paraffin, 
such as branched and cyclic com- 
pounds. 

Maximum performance in many 
tests, for instance, tensile strength and 
resistance to water vapor transmis- 
sion, depends on the presence of an 
optimum quantity of non-normal hy- 
drocarbons of the proper type. There 
is no indication that differences in the 
chemical structure of the various non- 
normal types present have any effect. 
However, the physical state of the 
blend of hydrocarbons appears to be 
vital. An effective non-normal com- 
ponent must be hard and tough at the 
test or use temperature. Soft or liquid 
components of this type impair both 
test and field performance. The fol- 
lowing pages give details on the 
determinations of compositions of 
representative waxes and the effect of 
composition on their properties. While 
it is impossible to set up quantitative 
relationships between composition 
and properties this work is providing 
a valuable guide for refining and 
blending operations. 


Components of Paraffin Wax— 
The number of different chemical 
compounds that may be present in 
crude petroleum staggers the imagina- 
tion and reaches astronomical figures. 
Only a relatively few of these solidify 
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FIGURE 2. Melting points of hydrocarbons: They converge as carbon number increases. 


at room temperature and it is these 
that appear in paraffin wax. Figure 
1 shows examples of higher melting 
hydrocarbons, typical of those found 
in paraffin wax. These are shown in 
the form of both models and struc- 
tural formulas. The pictured com- 
pounds are representative of three 
series of hydrocarbons, normal paraf- 
fins, 3-ethyl paraffins and 1-cyclohexyl 
paraffins. All are characterized by a 
long zig-zag chain of carbon atoms. 
(The chains pictured are somewhat 
shorter than those found in wax com- 
ponents. ) ° 

The last two series have more com- 
plicated groups of atoms at the end 
of the chain forming molecules which 
have almost the shape of a rod with 
a lump at the end. Other series of 
similarly shaped molecules based on 
cyclopentane and benzene rings exist. 
Many other hydrocarbon types with 
more complicated ring systems, more 
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than one carbon chain per ring and 
with more highly branched chains 
also exist in petroleum. Some higher 
members of these series also melt high 
enough to be found in paraffin wax. 

It is hydrocarbons of these types 
with 20 or more carbon atoms in an 
unbranched chain that concern us 
here. The properties of paraffin wax 
appear to be determined largely by 
the way these long chains lie side by 
side in the solid. 

Figure 2 shows the melting points 
of several series of these hydrocarbons 
plotted against the number of carbon 
atoms per molecule. The data used 
are those given by API Research Proj- 
ect 44° supplemented by a literature 
review. These are not enough data 
available for us to draw similar curves 
for other hydrocarbon series but some 
of them must follow the course of the 
broken lines closely. 

Here’s what happens when we 


apply conventional refining proce- 
dures to a mixture of hydrocarbons 
like crude petroleum. Distillation, the 
first step, separates the components 
essentially by the number of carbon 
atoms. The rough limits in a distillate 
containing a low melting wax will be 
18 to 30 carbon atoms as shown by 
lines AD and BC in Figure 2. Later 
dewaxing and deoiling steps will sep- 
arate the higher melting components, 
say those melting above 108 F., as 
paraffin wax. Again, this limit, shown 
by the line AB of Figure 2, is not 
sharp. Looking at the figure, we see 
that our wax should contain a rather 
wide range of normal! paraffins to- 
gether with a certain quantity of 
hydrocarbons of other types. 

These will largely be slightly 
branched paraffins or compounds 
with a single ring at the end of a long 
chain. In general they have a higher 
molecular weight and a lower melting 
point than the average normal paraf- 
fin components, There will also be 
quite small quantities of more highly 
branched compounds and more com- 
plicated ring structures. These will be 
in the highest molecular weight and 
lowest melting fractions of the wax. 

The curves of Figure 2 converge as 
the carbon number increases. If a 
higher boiling distillate is considered 
in the same manner or before, a larger 
proportion of non-normal constituents 
than in the first case is found, Com- 
ing to microcrystalline waxes from 
residua, the melting points of normals 
and non-normals are so close and the 
latter so abundant in the crude that 
complex non-normal mixtures largely 
determine the properties of these 
waxes, 


Melting and Transition Points— 
Paraffin waxes are usually classified 
by melting point. For many applica- 
tions, the transition point is just as 
important. Mixtures of normal paraf- 
fin hydrocarbons can crystallize in two 
forms. One of these develops initially 
when the molten wax solidifies, On 
further cooling to about 15-30 F. 
below the melting point the crystal- 
line arrangement changes to one 
stable at low temperatures. The tem- 
perature of change is the transition 
point. On cooling through transition 
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A New Look at Paraffin Waxes... 





In recent years the refining and 
marketing of petroleum waxes have 
taken a more and more important 
place in the activities of petroleum 
companies. Production has reached 
and exceeded 1 billion pounds per 
year with an annual dollar value 
near $100 million. At the same time 
standards in terms of service re- 
quirements have become more ex- 
acting. For many uses, it would be 
difficult to sell, today, products con- 
sidered standard twenty years _ 
The expansion of the market for 
waxes has been due to their increas- 
ing use in food packaging, For ex- 





What's Happening to Wax Markets 


ample, look at the use of paper con- 
tainers for milk. This has increased 
nearly fivefold in the last ten years 
and has meant an increase of close 
to 200 million pounds in the amount 
of wax used annually. 

As petroleum waxes have invaded 
more and more fields of use they 
have had to satisfy more and more 
new requirements, such as low tem- 
perature flexibility, satisfactory op- 
eration in automatic machinery and 
many others, It is becoming in- 
creasingly difficult to meet pos- 
sible requirements with a single wax 
in a given melting point range. 








the wax evolves heat, equal to about 
one-third that of fusion, and shrinks. 
The high temperature crystals are 
soft and plastic while the low temper- 
ature arrangement gives a hard prod- 
uct. Most commercial waxes contain 
a certain amount of material in both 
crystalline states as well as a very 
small quantity of liquid in the form 
of oil. The properties of a wax are 
determined to a considerable extent 
by the relative quantity of material in 
the two crystal forms. The amount of 
oil is also important and is so defi- 
nitely deleterious in most applications 
that is kept at a minimum in refined 
waxes. 
TABLE 1 
Characteristics of Waxes 





ea 





| Tensile Strength 
|  Lbs./Sq. In. 











| Melting —_—$—_ , —__——— 
Point | Oil, | Tinius | Inclined 
WAX he me (ASTM)| —Olsen | Plane (4) 
| #s 
ao. | 1232] <02 | 352 | 312 
A, deoiled®..... han. | <02 | 381 
A, 95 percent over- | | 
hi leoiled*. .. . .| .. | <02 | 340 
Sa Sa : 127.0 0.3 | 220 214 
B, plus microcrystal- } 
lime wax: 
1 percent........ | 338 
2 percent beat } . 350 
3 percent ot | : 366 
5 percent. . | : 332 
7 percent. i. 366 
10 percent. ... ‘ ‘bese 268 
15 percent. .... Oo) eee ree 310 
20 percent. . . . tnd 348 
B, deoiled.......... ... | <02 319 
B, deoiled plus micro- 
ine wax: 
IE caper deed saces eee 332 
3 percent... V2 eres eéeth 5 375 
Re , 136.0 | <0.2 408 358 
C, deoiled....... wees | <O3 | 442 
SRE eA 136.4 | <0.2 440 428 
D, deoiled......... ae Oe 400 
Meer heitinds 496-5 . 138.6 | <0.2 292 270 
E, plus microcrystal- | 
line wax: | oe 
1 percent.........] . = 
2 percent. . | 380 
3 percent. . | | 384 
5 percent | 393 
7 percent. ... " 403 
10 percent.........| : . 388 
E, deoiled........... |} <0.2 | 390 
nin RES 145.2 | 0.5 292 | 283 
Di ieeaanaar Wiese | | | 368 





* Deoiled with ethylene dichloride at 0°F. Other waxes 
were deoiled with equal parts of benzene and methyl ethyl 
ketone. 
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Determining Composition of 
Paraffin Wax—There have been 
many attempts to determine the com- 
position of paraffin wax by compari- 
son of the physical properties of 
fractions obtained by distillation or 
crystallization with those of pure hy- 
drocarbons.?: 4,6, 7,8,9,10,11,12,13,17 This 
work showed that the major compo- 
nents of paraffin wax were, by far, 
the normal paraffins. However, there 
was always evidence for the presence 
of other components and these ap- 
peared to have a considerable effect 
on wax properties, 

Modification of the mass spectrom- 
eter for high temperature use has 
given a new tool for the analysis of 
waxes and other petroleum products 
that are not volatile at ordinary tem- 
peratures." ** Two recent reports illus- 
trate the use of this instrument in 
showing relationships between compo- 
sition and properties of paraffin 
wax.® 18 


Compositions of Representative 
Waxes—tThis section gives data on 
the composition of six waxes, all of 
known performance in service. Table 
1 lists their characteristics together 
with tensile strength data on the 
waxes, before and after rigorous de- 








TABLE 2 
Mass Analyses of Original Waxes 

Wax A | B Cc D E | F 
Normal Paraffins, | 

percent... 75.5 | 94.0 | 86.4| 81.9 82.2) 66.5 
Branched Paraffins, | 

percent. ... 13.5; 2.6; 63) 104; 8.2) 17.9 
Monocycloparaffins, | | 

percent.... . 10.2} 3.4] 7.1) 7.4) 9.0| 13.4 
Polyeycloparaffins, | 

percent. .... 0.6; 0.0; O11; 03) O05) 19 
Monocyclic aromatics, 

percent... 0.2 | 0.0 |\Trace) 0.0) 0.1] 03 
Aromatic cycloparaf- | 

fins, percent... . 0.0 0.0 |'Trace 


0.0 | 0.0 | 0.0 














oiling, and blends of some of them 
with microcrystalline wax. 

A mass spectrometer, modified for 
high temperature use, gave the com- 
position data by a procedure essen- 
tially like that of Clerc, Hood and 
O’Neal.* This procedure and others 
used in this work are reported in 
more detail in an earlier paper.* Table 
2 gives the analyses of the six waxes 
by hydrocarbon type. Figure 3 shows 
the distribution of the normal and 
branched paraffins by the number of 
carbon atoms. The data show that 
there may be considerable variation 
in the composition of waxes. While 
normal paraffins make up the bulk 
of all the waxes the quantity of non- 
normals in some cases (Waxes A and 
F) is surprisingly large. 

The distributions shown in Figure 
3 indicates that the non-normals are 
concentrated in the higher molecular 
weight portions of the waxes. The 




































































TABLE 3 
Mass Analyses of Wax Fractions 
40-45 | 60-65 | 85-90 | 6.9 
Overhead Fraction Percent! Percent| Percent| Residue 
WAXA 
Normal Paraffins.. .. | 95.7 82.4 52.1 37.6 
Branched Paraffins. . 4.2 13.9 28.6 25.9 
Monocycloparaffins 0.1 3.6 17.7 30.5 
Polycycloparaffins . 0.0 0.0 13 44 
Monocyclic aromatics 0.0 0.1 0.3 14 
Aromatic cycloparaffins 0.0 0.0 0.0 0.2 
Overhead Fraction. 20-25 | 60-65 | 85-90 5 
| Percent} Percent} Percent) Percent 
Residue 
WAX C 
Normal Paraffins........| 95.7 85.0 710 57.5 
Branched Paraffins. . . . . 3.7 11.0 18.4 21.8 
Monocycloparaffins 0.6 3.6 9.8 17.7 
Polycycloparaffins. . . . . . 0.0 0.4 0.8 2.5 
Monocyclic aromatics. . 0.0 0.0 | Trace 0.4 
Aromatic cycloparaffins..| 0.0 0.0 0.0 0.1 
WAXD 
Normal Paraffins....... | 91.4 78.7 60.6 37.3 
Branched Paraffins...... 7.5 16.0 24.0 34.0 
Monocycloparaffins..... . 1.1 5.0 14.0 23.8 
Polycycloparaffins....... 0.0 03 1.4 4.9 
Monocyclic aromatics....| 0.0 0.0 | Trace | Trace 
Aromatic cycloparaffins. 0.0 0.0 0.0 | Trace 
WAXE 
1 | 
Normal Paraffinse. . sd 94.5 | 79.2 64.4 48.1 
Branched Paraffins......| 5.5 | 13.6 19.4 23.0 
Monoeycloparaffins......| 0.0 6.5 14.4 24.3 
Polycycloparaffi ans | 0.0 0.4 | 15 3.7 
Monocyelic aromatics....| 0.0 | 0.3 0.2 0.8 
Aromatic cycloparaffins..| 0.0 0.0 0.1 0.1 
WAXF 
Normal Paraffins | 7.6 | 54.6 | 42.8 | 44.6 
Branched Paraffins., . .| 14.9 | 26.7 32.4 | 23.9 
Monocycloparaffins | 65 16.5 20.5 | 24.1 
Polycycloparaffins Ne oe Trace | 1.9 3.6 | 6.1 
Monocyelic aromatics. . . ‘| Trace 0.2 0.6 1.0 
Aromatic cycloparaffins . | 0.0 | 0.1 0.1 0.3 








| 
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FIGURE 3—Distribution of normal and branched paraffins in six waxes: Quantity of non-normals in Waxes A and F is surprisingly large. 


data also show that the proportion of 
non-normals increases with melting 
point of the wax, if Wax A is not 
considered. This wax was manufac- 
tured by de-oiling a blend of a low 
melting distillate wax with foots from 
the refining of a high melting wax and 
does not properly belong in such a 
comparison. Both of these trends in 
composition were predicted in the 
earlier analysis of Figure 2. 

Mass analysis of selected distillation 
fractions gives a clearer picture of dis- 
tribution of components by molecular 
weight than can be obtained from 
analysis of the whole wax. Table 3 
shows the results of the analyses of 
selected fractions of waxes A, C, D, 
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E, and F. Figure 4 shows the distri- 
bution of normal and branched paraf- 
fins in waxes A, D and F. These re- 
sults confirm the distribution shown in 
the analyses of the whole waxes but 
give more details on the high-boiling 
components, Data on the residual 
fractions show the presence of small 
quantities of relatively high molecular 
weight non-normals that escaped the 
mass spectrometer’s eye when diluted 
in the whole waxes. While the quan- 
tity of any one component of this type 
is quite small, they may, in the aggre- 
gate, exert an important effect on wax 
properties. 


A feature of the analyses is the al- 
most complete absence of aromatics. 


Comparison of the melting points of 
aromatics with those of other hydro- 
carbon types does not suggest this. It 
seems probable that solvent refining 
which preceded dewaxing removed 
most of these hydrocarbons, It is also 
quite possible that the ketones used 
in solvent dewaxing also act as selec- 
tive solvents, retaining aromatic com- 
pounds in solution. 

These waxes should be considered 
in two groups. The two low melting 
products, A and B, show very great 
differences in composition. This was 
expected since A came from a simple 
distillate while B came from the blend 
of a distillate and foots from a high 
melting wax cited before. This is also 
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non-normals in the higher molecular 
weight fractions of Wax A to a greater 
extent than in any of the other waxes. 
The analysis of the original waxes C, 
D, and E show only small differences 
in non-normal content. However, the 
analyses of the fractions indicate that 
their non-normal content increases in 
the order C, E, D. Wax D also has a 
higher ratio of branched to cyclo- 
paraffins than the other two. Wax E 
has the highest’ non-normal content 
of all and these are more uniformly 
distributed throughout the whole 
molecular weight range than in any 
other case. 


Composition and Tensile 
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Strength—The data of Table 1 on 
waxes A and B show the most dra- 
matic effect of composition on tensile 
strength. In service, A proved to be 
an excellent coating for milk contain- 
ers while B was totally unsatisfactory. 
While other factors, certainly, played 
a part in this difference in perform- 
ance, tensile strength was probably of 
great importance. Part of the diffi- 
culty with Wax B appeared to be due 
to its relatively high oil content, Both 
waxes were drastically de-oiled. The 
“oil” removed was a soft, semi-solid 
wax in both cases and included much 
material not classified as oil by the 
ASTM Method D 721-55T. De-oiling 


NO. OF CARBON ATOMS 


increased the tensile strength of both 
waxes but maintained advantage of 
A, although the difference between 
the two waxes decreased. 

It is evident that the presence of 
substantial quantities of non-normal 
hydrocarbons is essential if we are to 
have maximum tensile strength in 
waxes of this melting range. It was 
impossible to bring the tensile strength 
of Wax B up to that of Wax A with- 
out the addition of non-normal hydro- 
carbons in the form of microcrystal- 
line wax. The 95 percent distillation 
overhead, from Wax A, after deoiling 
had an appreciably lower tensile 
strength than the de-oiled original 
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wax. Since the 5 percent residuum 
contained a disproportionately high 
quantity of non-normals, omission of 
this fraction was essentially a removal 
of a portion of the non-normal con- 
tents of the wax. The high molecular 
weight non-normals of microcrystal- 
line wax seem to be appreciably more 
effective than those naturally present 
in Wax A. Three percent microcrys- 
talline wax in Wax B raised its tensile 
strength nearly to that of Wax A, con- 
taining about 25 percent non-normals. 

These results show that both the 
quantity and type of non-normals are 
important in attaining maximum ten- 
sile strength in these waxes. First the 
molecular weight of the non-normals 
must be higher than that of the aver- 
age of the normal paraffin content. 
It seems probable that the most effec- 
tive materials must be hard and tough 
at the test temperature. The softer 
materials removed by de-oiling, re- 
duced tensile strength. It is definite 
that there is an optimum content of 
non-normals. Increasing the amount 
of microcrystalline wax added to Wax 
B above 7 percent reduced tensile 
strength. The effect of excessive quan- 
tities of microcrystalline wax was re- 
ported earlier.* 

It is not so easy to estimate the 
effect of non-normals on the tensile 
strength of the four high melting 
waxes. Waxes C, D. and E all contain 
about the same quantity, 13-18 per- 
cent, of non-normal hydrocarbons. 
This may be the normal quantity to 
be expected in waxes of this melting 
range since the separation of the hy- 
drocarbon types becomes more diffi- 
cult with increasing molecular weight. 
It is also possible that this content of 
non-normals is close to the optimum 
for maximum tensile strength. The 
three de-oiled waxes showed little dif- 
ference in this quality and the addi- 
tion of microcrystalline wax to Wax 
E did not increase tensile strength 
above that obtained by de-oiling. In 
the case of low-melting Wax B, with 
a lower non-normal content, addition 
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of microcrystalline wax was more 
effective than de-oiling. 

Wax F has a quite high content of 
non-normal hydrocarbons and these 
are distributed throughout the molec- 
ular weight range to a much greater 
extent. than in any of the other waxes 
studied. The tensile strength of this 
wax is low. Although this was im- 
proved by de-oiling it could not be 
brought up to that of the other high 
melting waxes by this means. The 
non-normal content appears to be 
above the optimum for this wax. The 
wide distribution through the molec- 
ular weight range also appears to have 
an adverse effect. Both this wax and 


TABLE 4—Properties of High Melting Waxes 




















| 

| WATER VAPOR TRANSMISSION 

GLOSS Hardness GM/24 HRS./100 SQ. IN. 

—_—__—_—— Abraham, Blocking 

WAX | Initial | Retention|  @ 105°R. | Temperature, °F. Flat | Creased Scuff 

Cc Ok Fair 17.8 107 0.36 2. 13.5 
D Ok Fair 21.1 104 0.68 3.22 15.5 
E Ok Ok 26.2 108 0.38 2.77 17.5 
7 Fair Poor 7.1 120 0.20 2.84 23.5 
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Wax E contained some soft non- 
normals, removed by de-oiling, that 
impaired their tensile strength, but 
de-oiling was more effective in the 
case of E. 

The preceding discussion shows the 
difficulty in establishing relationships 
between composition and properties 
of paraffin waxes. Not only must we 
consider the types of hydrocarbons 
present and their quantities but also 
their probable physical state. Since 
their physical state changes with tem- 
perature the effect of this variable 
must be considered, As far as tensile 
strength at 70 degrees is concerned 
this work justifies these conclusions. 


1. Maximum tensile strength de- 
pends on the presence of an opti- 
mum content of non-normal 
hydrocarbons. 


2. It is impossible, at present, to 
differentiate between the effects 
of various hydrocarbon types. 


3. Effective non-normal hydrocar- 
bons must, in combination be 
relatively hard and tough. 


4. Effeciive non-normal hydrocar- 
bons must have a molecular 
weight appreciably above that of 
the normal paraffin component. 


Composition and Other Proper- 
ties of Wax—There is less in forma- 
tion available on the effect of compo- 
sition on other properties of wax. 
However, there is little doubt about 
the effect of non-normal hydrocarbons 
here. Table 4 lists certain properties 
of the four high melting waxes. These 
will be discussed in turn. All of these 
measurements except hardness were 
made on wet waxed paper sheets with 
approximately 15 pounds of wax per 
ream. 


Gloss—There is little to say con- 
cerning the effect of . composition 
other than that an excess of non- 
normal hydrocarbons reduces gloss. 
The poor result with Wax F is an 
example of this. 


Hardness—An earlier section 
pointed out that normal paraffins and 
perhaps other hydrocarbon types, 
form a soft, plastic crystal above the 
transition point and a hard crystal 
below this temperature. The consist- 
ency of a wax at lower temperatures 
will depend on the relative propor- 
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tions of these two forms. At higher 
temperatures the melting of some 
components becomes important and 
if the amount of liquid becomes large 
the wax may soften sharply over a 
small temperature range. The meas- 
urements reported were made with an 
Abraham consistometer. The value 
listed is the cube root of the force in 
grams required to push a plunger with 
a circular face of 1 sq. cm. through 
the wax at a rate of 1 cm./min. At 
the test temperature of 105 F. the 
proportion of wax in the soft high 
temperature form probably controls 
the hardness values. Hardness can be 
related roughly to melting point. Wax 
E is a little higher melting than C 
and D and is somewhat harder. Wax 
F loses most of its advantage of high 
melting point because of its high non- 
normal content appears to 
soften at a low temperature. However, 
enough of the components remain in 
the hard low temperature form at 105 
F. to make it the hardest of-the tested 
waxes, 


which 


Blocking—Blocking refers to the 
tendency of waxed paper sheets to 
stick to one another. It depends on 
temperature, time and pressure. These 
particular data were obtained on 
waxed paper sheets under a pressure 
of 0.28 pounds per square inch for 
seven hours at successively higher 
temperatures. Blocking results from 
development of a single crystalline 
mass connecting the two sheets in 
place of separate crystalline coatings 
on each sheet. The only way this can 
happen in reasonable time is through 
intervention of the liquid state. At 
least small portions of the wax coat- 
ings on the two sheets must liquefy, 
interdiffuse and resolidify to establish 
a bond. 

In the case of the four waxes of 
Table 4 blocking temperature is 
closely related to melting point, indi- 
cating that none of these contain ab- 
normal amounts of low me!t ng com- 
ponents. The soft non-normal fraction 
of Wax F appears to remain in this 
state over a wide temperature range 
and not to liquefy at an unusually 
low temperature. 

Turner, Brown and Harrison" re- 
late hardness and blocking to the 
presence of low melting tails in waxes 
and the peakedness of molecular 
weight distribution, There can be little 
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question that these two factors affect 
the distribution of wax components 
between the liquid and the two solid 
states. Low melting tails will change 
to the soft crystalline form and melt 
at lower temperatures than the bulk 
of the wax. This will tend to soften 
a wax and lower the blocking tem- 
perature, A wide molecular weight 
range gives a wax a broad melting 
point range and an even broader 
transition range. With such a product 
changes of state show their effect at 
lower temperatures. Broadening this 
range also increases the spread be- 
tween transition point and melting 
point so that the effect of transition 
shows up at lower temperatures, 


Water Vapor Transmission— 
These data were obtained by TAPPI 
Method T 448 M-49. Of the four 
products, Wax D showed abnormally 
poor resistance to the passage of water 
vapor with both flat and creased 
sheets. This is undoubtedly related to 
the composition of the wax but the 
available data do not suggest how. 
The physical state of the components 
is probably more important than their 
classification by chemical type in this 
case. Wax E showed unusually good 
resistance to passage of water vapor 
on flat sheets. This is due to its high 
non-normal content which is probably 
largely microcrystalline and fills voids 
between crystals, However, this por- 
tion is brittle enough to break on 
bending and the wax loses its advan- 
tage when the sheets are creased. 


Scuff Resistance——The data re- 
ported are the forces necessary to drag 
a block of wax over a sheet of paper 
coated with the same wax. Other tests 
of this property measure the amount 
of wax removed on dragging a waxed 
paper sheet over a roughened metal 
surface or vice versa. These tests are 
designed to evaluate the tendency of 
a wax to build up on the rails and 
other parts of automatic packaging 
equipment. 

Of those tested, Wax F is obviously 
far the worst. This particular wax 
attracted attention because of its high 
blocking temperature, and good re- 
sistance to water vapor transmission. 
However it failed miserably in a serv- 
ice test due to build up of wax on 
automatic packaging machinery. The 


high content of soft non-normals is 
probably the cause of this difficulty. 
Wax E shows hints of the same effect. 
A small portion of its non-normal 
content was found to be quite soft. 


Composition Control in Wax 
Refining——There is no doubt that 
composition control in the manufac- 
ture of wax will become more impor- 
tant as consumer demands become 
more exacting. This cannot, of course, 
go far enough to limit production o1 
increase costs unduly. New require- 
ments can usually be met by suitable 
blends of available crude wax streams 
or of refined products combined with 
careful control of processing. The 
choice between available methods 
must usually be made on the basis of 
economics. One important difficulty 
is the incompatibility between certain 
requirements. For example, it may be 
possible to meet requirements for low 
temperature flexibility and moisture 
vapor transmissions only at the ex- 
pense of increased rub-off of 
from treated paper or board. Here, 
and also in other places, the use of 
additives may be advantageous. 


wax 


Work such as that reported here is 
still in its infancy. Its object is first to 
establish the contribution of various 
components to wax properties. The 
next step is location of both desirable 
and undesirable components in crude 
waxes to act as a guide in refining. 


ACKNOWLEDGMENTS 
F. P. Hochgesang and his associates, of the 
Socony Mobil Research and Development Labora- 
tories, Paulsboro, N. J., were responsible for the 
mass spectrometer data. F. W. Littler and D. V. 
Finnelly obtained most of the other data reported. 


LITERATURE CITED 

1 Brown, R. A., Melpolder, F. W., and Young, 
W. S., Petroleum Processing, 7, 204 (1952). 

2? Buchler, C. C., and Graves, G. D., 
Eng. Chem., 19, 718 (1927). 

* Clerc, R. J., Hood, A., and O'Neal, M. J. Jr., 
Anal. Chem., 27, 868 (1955). 

* Edwards, R. T., Modern Packaging, 26, No. 
2, 123, (Feb. 1953). 


Ind. 


5 Edwards, R. T., Ind. Eng. Chem., 47, 2555 
(1955). 
® Ferris, S and Cowles, H. C., Ind. Eng. 


. Wi 
Chem., 37, 1054 (1945). 
? Ferris, S. W., Cowles, H. C., and Henderson, 
L. M., Ibid., 21, 1090 (1929). 23, 681 (1931). 
8 Grosse, H., and Grodde, K. H., Oel u Kohle 
38, 419 (1942). 
$ Lund, H. A., Petroleum Processing, 7, 326 
(1952). 
” Maclaren, F. H., Tappi, 34, 462 (1951). 
4 McKittrick, D. S., ecclenen, H. fei and 
Wolff, H. I., J. Inst. Petroleum, 23, 616 (1937). 
12 Minchin, S. T., J. Inst. Petroleum, 34, 541 
(1948). 
13 Moulton, R. W., and Loop, V. K., Petroleum 
Refiner, 24, No. 4, 161 (1945). 
M 5 Se OM 


14 O'Neal, . J., Jr., and Weir, 
Anal. Chem., 23, 830 (1951). 

% Padgett, , and Killingsworth, R. B., 
Paper bem 2 122, No. 9, 37 (1946). 

%® Rossini, .. et al., “Selected Values of 
Physical and Thermodynamic Properties of Hydro- 
carbons and Related Compounds,”’ Carnegie Press, 
Pittsburg, Pa., 1953. 

17 Sachanen, A. N., Vassilleff, N. A., and Sher- 
deva, L. G., Natl. Petroleum News, Apr. 22, Apr. 
29, May 6, and May 13, 1941. 

% Turner, W. R., Brown, D. S. and Harrison, 
D. V., Ind. Eng. Chem., 47, 1219 (1955). 


PETROLEUM REFINER—I ol. 36, No. 1 




































































T T T T T T T T T T T T 
Percent of Construction Dollars On Incentive Type Contracts 

4,000 11 

5 i 

= 5600 0.0 Percent—*— 65.8 Percent —*j*—— 34 Percent —734Percent 

é 

om fae 

Cc 

@ 

A 

2,800 

5s 

S 2,400 

Cc 

‘eS 

S 2,000 ‘bl 
1,600 

ime Se oe 

g wre Z 

> Path ——™ 

= 1,200 ] 

Z Pa Period Of Bid Analysis 

s 800 7 

w” 

3 

= 400 po 








1943 11944 














1945 




















1946 | 1947 11948 | 1949 | 1950 | 195! 




















1952 | 1953 | 1954} 1955 | 1956 





Two Year Moving Average — Capital 


Expenditures Per Construction 


Personnel 


(Journeymen And First Tier Foreman) 


Incentive Contracts Do Save Money! 


This is the method used by one large petrochemical plant to control con- 
struction costs. Twelve years of experience show the best efficiency with lump sum con- 


tracts. 


J. E. Ross 
The Dow Chemical Company 
Freeport, Texas 


THE FIRST construction work on 
Dow’s Texas Division began in 1939, 
and was done on a cost-plus fee basis 
by a single contractor. Other con- 
tractors were brought in about 1944. 
Some work was done on an incentive 
basis beginning in 1945. 

Many excellent engineer-construc- 
tor forms can and have presented 
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good arguments for non-incentive 
contracts. For Dow’s conditions, su- 
perior results have been obtained 
using incentive contracts, particularly 
in controlling costs, 

All work that can be defined or is 
worth defining is done on incentive 
contracts. Where there are unknown 
conditions or the cost of defining is 


more than the expected saving a 
cost-plus contract is still used. 

The system is quite simple—de- 
tailed plans are prepared along with 
their necessary specifications, bids are 
taken, approporiation requests are 
made based on the sum of the bids, 
our own costs, and contingency allow- 
ance. If the cost of preparing the 
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plans and specifications is large, a 
preliminary authorization for that 
cost, plus the cost of material that 
must be ordered to avoid delays, is 
requested. 

The plans and specifications issued 
for competitive bidding must be de- 
tailed, clear, and complete. In so far 
as possible, use standard specifications 
and sketches of repetitive details are 
used. Accurately worded specifications 
are a must, particularly where tieins 
to existing operating plants are in- 
volved. This keeps shutdowns as short 
as possible—lost production is very 
expensive. 

One of the principal factors in 
keeping job costs low and quality up 
to the required standard is the rela- 
tionship developed between the con- 
tractor and owner. The more or less 
continuous construction program has 
enabled contractors to establish at 
least a nucleus organization that is 
familiar with our operations. They 
know our... . 

© Setup 

® Our standards 

©® Our procedures 

® Our people 

We have some 7 or 8 firms regu- 
larly bidding general contract work. 
They in turn have over 50 subcon- 
tractors. When a job out of the 
ordinary arises, such as an office build- 
ing, we go out to companies special- 
izing in building construction. We 
also contract dirt work, pipe line 
installations, painting and_ similar 
work directly. 

To justify even the preliminary 
authorization we make an estimate 
of the total cost as a basis for eco- 
nomic evaluation of the project. 
Later, at the same time the contrac- 
tors submit their bids, our estimating 
group submits its estimate of the 
cost, based on the same site visit, 
drawings, and_ specifications. This 
estimate is used to check on the bids. 
If our estimate is much lower than 
the bids, we look for misunderstand- 
ings on the scope of the work, too 
much risk money in the bids, or a 
misinterpretation of some sort. 

All bids are opened by the Con- 
tract Committee. It has six members, 
appointed by the general manager. 
The Legal, Purchasing, Construction, 
Operating and Engineering depart- 
ments are represented. This commit- 
tee has established over the years 
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several policies which have contrib- 
uted heavily to a good contractor- 
owner relationship. Some of these 
policies are: 

1. Bid openings are private. All 
bids are kept in confidence so far as 
the owner is concerned. Any bid may 
be accepted or all rejected. 

2. Late bids are refused, or all bids 
are held to be opened with the late 
bid. 

3. No one is allowed to bid who 
will not be awarded the bid if he is 
low, if the conditions of the bid are 
equal. 

4.A list of subcontractors to be 
used must accompany the bid. 

5. If any bid appears to be either 
excessively high or low, the bidder is 
asked to review his figures for errors. 
He is not told whether he is high or 
low. There have been cases where the 
low bidder replied with an even lower 
figure and where the high bidder 
went even higher. Usually, however, 
requests for a review accomplish the 
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purpose—they eliminate chance of an 
error of omission which we do not 
want to use to our advantage. 

6. There is no established list of 
bidders. Although the same group of 
contractors. may, as a general rule, 
bid over and over again, the Contract 
Committee may omit or add bidders 
as they see fit. If a contractor’s super- 
vision is being spread too thin, he 
may not be allowed to bid until he 
completes some projects. 

7. The financial and performance 
rating of a new contractor is investi- 
gated before an invitation to bid is 
extended. 

8. At least two cost-plus contracts 
are maintained with general contrac- 
tors for work that cannot be defined. 
A performance competition can be 
maintained even if cost competition 
cannot. 

There are several methods used in 
the bidding and contract administra- 
tion which aid the contractor-owner 
relationship, in addition to the Con- 
tract Committee’s operations. Some 
of them are: 

1. No verbal instructions have any 
standing as part of the plans and 
specifications. 

2.A job-site visit is held, during 
which all questions are directed to 
and answered by one man. All bid- 
ders make the same site visit. Changes 
are confirmed by addendum draw- 
ings or specifications. 

3. Extras are checked for scope by 
the field (inspecting) engineer and 
for price by estimators in the Engi- 
neering department. Extras are cov- 
ered by written change orders. 

4. Although at various stages of 
the project three different people may 
represent the owner, there is only 
one at any time. During the actual 
construction, for example, the field 
engineer is the owner’s spokesman. 

Results of this operation are quite 
satisfactory. Over-runs of authoriza- 
tions have ceased. As the chart indi- 
cates, money has been saved. Quality 
is very acceptable, due in part to the 
“prospect” of future work held before 
the contractors. The time required 
for incentive work is not significantly 
different. It is felt that proper plan- 
ning can save as much time as the 
early start allowed by non-incentive 
contracts. 


Originally presented at the ASME 
Petroleum Mechanical Engineering 
Conference, Dallas, Sept. 23-26, 1956. 
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Here’s what happened to anchor bolts on a 
column in a Bakersfield, California, refinery 
during the earthquake (July 21, 1952). 


Bolts shown were deformed beyond the elastic limit and later tests demonstrated that ultimate 


strength was almost reached. 


Graph Makes Anchor Bolt Analysis Easy 


Here is an easy, accurate method of designing anchor bolts on eccentrically 
loaded towers. 


Andrew A. Brown 


U. S. Naval Station 
New York 


ANALYSIS OF ANCHOR BOLTS for tall, cylindri- 
cal towers is frequently complicated by eccentric loading 
such as off-center piping or heat exchangers. Hurricanes 
or earthquakes will increase these eccentric loads. The 
usual formula for computing anchor bolt stresses has been, 
F =  _ *_. Where F is the tension in the outer- 
most bolt, and A is the total bolt area. This formula errs 
on the wrong side of safety unless the neutral axis is on 
the vessel diameter. 

A quick, accurate solution of anchor bolt stresses, in- 
volving only a few computations, is afforded by the use 
of the graph shown in Figure 2. 


HOW THE METHOD WORKS 


Take this vessel] for example: 


W = 118,000 Ibs. 
M = 8,640,000 in. lbs. 
n= 12 
and there are eight 1%-inch round anchor bolts. 
As = 8 X 1.227 and AN = 8 X .89 
Compute pn, e, and e/D as follows: 
_ 12 X 8 X 1.227 
ow. See ae 
: 73.2 
e/D = “= .952 


D = 77 inches 
te = 5 inches 


_ 8,640,000 


= .097,e = = 73.2 inches 


118,000 ~ 


With these values, move vertically on the diagram at 
pn = .097 to the e/D value of .952, and then horizon- 
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tally to the pn curves where pn = .097 and then vertically 
to get value of C, = 5.5. Also continue horizontally to the 
k/1 —k curve and up to read C, = .41. The value of k 
was found to be .29 by going horizontally to the right. 
agen . : V . 
By substituting these values in the formula: f,’ = ve E 
_ 118,000 (12) 5.5 
77 (5) 
A. a 1.227 
ree (20,240) — 27,900 psi, also 


= 20,240 psi, and 
f,’ X 
f.’ f Re we F 20,240 - [1 ‘ _3 

{.= n * GC 1+3xkD = 12 X .41 ow 


= 770 psi. (tension in outermost bolt) 


HOW THE CURVES WERE DEVELOPED 


The usual assumptions are made that relate to the 
behavior of reinforced concrete beams and the symbols 
are those found in concrete design books. 

f, = unit stress in concrete at the flange center 
f, = unit stress in steel 

The assumption is made that the anchor bolt circle 
passes through the center of the flange at the equipment 
base. 

To get the total force acting on the concrete: 

Let dP. = force acting on area terda = f.’terda 





Easy Anchor Bolt Analysis . . . 
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FIGURE 1—Scheme used for derivation of formulae. 
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—, then 


dP. = , and 


9° 
? 


(cosa—cos¢?)da _—_ 2fert. 


P. = 2f-rte : 
1 — cos ¢ 1 — cos ¢ 


o 


sin @ — cos ¢ «| 


a a 2ferte > i 
= Tene eee eee) (1) 


To get total moment of the force on the concrete about the 
neutral axis: d M. = dP.[r(cos a— cos ¢)] substitute the value 


2 f.t"te 


of dP.; 7 


then M, = 


( (cos @ — cos ¢)*da 


° 


@ ° 
2 f.r*te 2 ~ ee . oj. 2 
= my cos’ a da — 2 cos ¢ cos *@da@+ | cos? dda 
1 — cos z 


° o 


2 fer'te a 1 Bis pee ' 2g | 
: > t+» Sin @ cos a — 2 cos ¢ sin @ +- cos $a 
1 — cos ¢ L 2 2 t ° 


2 fer*te Co) : . 
1 — cos 1) 9 9 sin $ cos ? 4- ¢ cos” ¢ 
To get the moment of the forces acting on the concrete about 


2 ferte 
the center of the base, add P.(r cos ¢) to the above = =—— = 


1 — cos ¢ 
(sin ¢ — ¢ cos ¢) (r cos ¢) 


2 fer’te ¢ 
S. M.! = =—— (4- 


1 
i tae 5 Sin ¢ cos +) 


TABLE 1 


e/D=10. e/D=2. D=.80 | e/D=.70 


pn pn pn 


e/D=.60 | e/D=.50 


| e/D=.45 | e/D=.40 | e/D=.35 | e/D=.30 
pn pn pn pn pn 





.0070 wi 
.0070 
.0153 
.0272 
.0430 
.0659 
.0980 
.1410 
.199 
.281 
.390 

560 


180° 00’ 
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e 
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FIGURE 2—With these curves, you can find stresses in anchor bolts quickly. 
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Easy Anchor Bolt Analysis. . . 





The total force acting on the steel is found in a similar man- 
; cos ¢ + cos @,)da 
er: dP, = t.f.'rde, = f.ter ( ee 
1 + cos ¢ 


a ti __ 2 tof f,r : Poh. 


2-@ 


_ 2 telat ; 
cos ¢ @ -+ sin a, | 


“1+ cos¢ 
2 tefar_ (7 —9) cos + sin(7 —¢) | 
~ 1+ cos ¢ 


since sin(7 — ¢)= sin ¢ 


2 tefs 
=(S se T — >) cos +sing | 


To get the total moment of f, about the neutral axis: 


fstsr” ‘ 
dM, = dP, (cos ¢ + cos %)r =(; i ag (cos ¢ + cos @,)*da, 


(3) 


2 fatsr’ 
M, = eer} (cor ¢ + 2 cos ¢ cos a; + cos* @;) da; 


> 


2 fatsr” = . 3 pl 
1+ cos? (7 — #) cos’ $ +——cos ¢ sin ¢ + =*] 


The moment about the center of the base is obtained by de- 
ducting P.(r cos ¢) from the above: 


\ 2 fstsr” a7 7 —?¢ 
Me? = T+ el sin ¢ cos ¢ + — ro) a (4) 
Taking the summation of the forces acting on the concrete, 


anchor bolts, and tower 


2 tsfsr S IP 
w+ 7 ral (7 —¢) cos¢+ sing | 


_ 2 feter 
‘1—cos¢ 


(sin ¢ — ¢ cos ¢) 
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substituting f. = “n( 1+ cos¢) and solving for fs; 


oe 1.1 ene 


tte 


te ee _Wn_ 
te and 2r = D, then f,= Dt. 


_ Wa . ——_ 


2 tte (sin ¢ — ¢ cos ¢) ) cos ¢ + sin -éa¢ | 


since pn =— X Cs, where 


a __1 + cos $ 
a= “(sin ¢ — ¢ cos ¢) —pn[(7 —¢) cos?+: sin ¢] 


or -T- — pn) sin ¢ — ¢ cos ¢ — pn (7 man WY “COs p 


For various values of K and pn, the C, constants were com- 
puted as shown by Table 2 and the curves plotted in Figure 2. 
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The total external moments divided by the total weight of 
the equipment is equivalent to the moments of the internal 
stresses divided by the summation of the internal forces or 


M _ M.’-+M,’ (5) 
Ww =i ey ee 
This also equals e, the eccentricity of the resultant forces. 
te _ nfe(1 + cos $) 
EE i= 1 — cos ¢ 
and 2r = D in Equations 1, 2, 3, and 4 and solving for Pn in 
Equation 5: 


By substituting pn = 


-&. ( (+ sin ? cose) 
D ey Ose 7 e ee a 


pn = — 7 —¢ , sin ¢ cos ¢ 
EL ee —6) cose + sin }+ (S ~ 4 *) 


for any value of e/D and K, the Bi dl pn can be com- 


E ; 
puted. For the values of K and D shown in Table 1, 


were computed and plotted in Figure 2. 


the pn’s 
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NOMENCLATURE 


thickness or width in inches of the base flange 
of the tower 
the thickness of a steel band in inches when 
assumed to be evenly distributed around the 
circumference of the anchor bolt circle. This is 
equal to the gross area of an anchor bolt multi- 
plied by the number of bolts and divided by Pi 
times the diameter, or t, = A aa 
= diameter of bolt circle in inches 
s = gross area of an anchor bolt in square inches 
= net area of an anchor bolt in square inches 
s ts 
E. cae * 
weight of tower in pounds 
overturning moment in inch pounds 
a constant which when multiplied by the diam- 
eter of the anchor bolt circle gives the distance 
to the neutral axis 
one-half of the central angle formed by draw- 
ing radii to the chord formed by neutral axis 
radius ef circle 
= moment of forces acting on the concrete taken 
about the diameter parallel to the neutral axis 
= moment of forces acting on the steel taken 
about the diameter parallel to the neutral axis 
= summation of forces acting on the concrete 
= summation of the forces acting on the steel 
= eccentricity of the resultant forces acting on 
M 
the tower = Ww 
+F# 
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ing ammonia plants. 


Cc. E. Freese 


The Fluor Corporation, Ltd. 
Los Angeles 


THE MECHANICAL problems in 
connection with ammonia plants is 
the primary concern of this article. 
The items outlined here do not in- 
volve secret processing or patented 
designs which would prohibit discus- 
sion and consists primarily of the 
following: 


1. High-pressure vessels 
2. High-pressure tubing 
3. High-pressure flange connections 


4. Comments on compressors and 
high-pressure valves 


5. Comments on liquid-air plant 
and equipment 


Vessels—The American manufac- 
turers of high-pressure vessels have 
arrived at their own design methods.’ 
However, between their individualism 
and the choice of possible alloys, cor- 
rect evaluation of design and price is 
often difficult. This is further compli- 
cated by the variation in state laws. 
In some localities ammonia separators 
designed for 10,000 pounds per square 
inch may be 6% inches thick while 
in others a thickness of 77% inches is 
required to meet legal requirements. 
It is recommended that the manu- 
facturer should be the responsible de- 
signer until standards of construction 
have been developed for this class of 
equipment. He will submit his design 
and calculations for approval. For 
areas where no legal control exists, it is 
well to have the vessel design approved 
by one of the leading insurance firms 
to make certain it is insurable in 
service. 


Although vessels for ammonia serv- 





Here Are Ammonia Plant Design Tips 


Save time and money with these nine important points to watch in design- 


ice have to be designed for high 
pressure, the temperature and corro- 
sion problems are minor. Ammonia 
converters are designed so that the 
vesse] shell and heads are kept cool by 
the incoming cold gases, although the 
temperatures in the catalyst holders 
are in the neighborhood of 900 to 
1000 F. The internals for this serv- 
ice vary according to the particular 
process, but all have the common 
problem of correct heat transfer re- 
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quired for controlling metal tempera- 
ture and selection of proper alloys. 
Most of these internals are subject to 
nitriding and/or hydrogen attack and 
alloys are selected accordingly. ‘There- 
fore, some parts are made from 18-8 
stainless steel, some from 12 to 16 
percent chrome and in critical zones 
35-15 (reversed chrome-nickel) is 
used. The vessel shell and heads are 
usually made of an alloy steel contain- 
ing molybdenum and vanadium. A 
typical analysis for a forged vessel is: 


MET CTO RS Oe 0.45 
DhanBanese: 4. 2's. 2siseievars 0.60-1.00 
Phosphorus ..........+-- 0.04 max. 
RE ER renee 0.04 max. 
Arad’, = ko gihie de oa 0.25-0.45 
a ole hia w aed Al 0.10-0.20 
Molybdenum ........... 0.30-0.60 


No welding is done on forged ves- 
sels to these specifications. The vessels 
are heat-treated after forging to give 
an ultimate tensile around 85,000 psi 
and a yield of about 55,000 psi. 

Alloys for welded construction, such 
as multilayer vessels, have less carbon 
and frequently nickel is used instead 
of molybdenum. They possess similar 
physical properties. 

Regardless of whether a forged steel 
vessel or a welded multilayer vessel is 
purchased, the constructor may have 
difficulty maintaining his construction 
schedule due to fabrication delays. 
Sometimes trouble is encountered in 
forged vessels in heat-treating, making 
it necessary to reheat-treat several 
times in order to attain the required 
physical properties. This is a serious 
setback in schedule when it is realized 
that a forging weighing nearly 100,- 
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FIGURE 1—Double-cone-type of gasket closure using threaded plug. 


000 pounds does not cool very fast. 

Similar trouble can occur in the 
multilayer vessels but in this case de- 
lay is more apt to be caused by a 
defect in the forged-steel head which 
does not show up until after welding. 

It is customary to build the high- 
pressure vessels used in ammonia 
manufacture with removable heads 
and several closure designs are avail- 
able to the designer. 

The three most accepted closures 
are: 


. The Bridgeman closure. 


1 
2. The Delta-gasket closure. 
3. The 


closure. 


double-cone-type gasket 

The Bridgeman closure and Delta- 
gasket closure are thoroughly described 
elsewhere.” 

The double-cone type of gasket was 
originally designed in Europe and 
consists of a ring made so that it has 
two sealing faces machined at 30 de- 
grees from the vertical which form 
part of the outer surface, Figure 1. 
The pressure acting on the ID of this 
gasket, which is made of aluminum 
for ammonia service, expands it into 
the gasket-sealing surfaces of shell and 
head. As deflection occurs under 
pressure, this gasket is expanded into 
place to maintain a seal. In the origi- 
nal design, the assembly was held in 
place by a large threaded plug. This 
arrangement is very satisfactory from 
the strength standpoint, but has been 
known to have thread damage occur. 
Even though a three-piece plug may 
be employed to overcome this trouble, 
it was decided to use large-diameter 
studs, as shown in Figure 2, on sev- 
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eral jobs designed for 10,000 psi. 

No change was made in the way 
the gasket contacted the vessel shell 
and head although a slight modifica- 
tion was used for some of the vessels 
in order to prevent excessive inward 
defiection if it became necessary to 
preload the bolts tighter than normal 
to overcome surface variation in gas- 
kets or vessel, This modification, 
which is shown in Figure 3, consisted 
of providing a shoulder about 0.020 
inch smaller than the gasket ID. In 
order to retain the pressure seal, 
necessary for the successful applica- 
tion of this gasket, a groove was cut 
in this shoulder for its entire circum- 
ference and holes provided to make 
certain that the pressure would act on 
the inside diameter of the gasket. The 
modified design has the effect of giv- 
ing a more solid indication of contact 
when bolting. 

Whereas, it is believed that this 
design will permit a seal even if the 
surfaces are not perfect, good work- 
manship in machining the gaskets is 
still of utmost importance. It was 
found that forged-aluminum gaskets 
which had slight tearing marks would 
not seal although they were softened 
by annealing. It should be pointed 
out, however, that these gaskets were 
apparently finished with a broad-face 
tool and the surface was not uniform. 
At the time of modifying the design, 
a groove also was cut in the gasket 
to reduce the contact area. 

Since the gaskets were annealed 
before machining, it was difficult to 
obtain a surface which did not show 
slight tearing even though a sharp 
V-tool was used with kerosene lubri- 
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FIGURE 2—Double-cone-type gasket closure using large diameter studs. 


cation. The fine serrations made by 
the sharp tool are acceptable if not 
too deep. One gasket used with this 
modification had a surface definitely 
inferior to another, but both sealed 
equally well with no additional bolt 
tightening required. 

Experience with this design has re- 
sulted in very rigid manufacturing 
specifications. Units not employing 
the modification described are more 
critical in requiring a perfect gasket 
surface and uniform tightening of the 
bolts. It should be pointed out here 
that the threaded-plug design does 
assure uniform gasket loading with 
very little care on the part of the 
maintenance personnel, although gas- 
kets have been broken due to shifting 
out of place during assembly. The 
bolted closure requires checking with 
feeler gages at four chosen points dur- 
ing tightening to maintain uniform 
gasket loading. This is easily done by 
pretightening with only four bolts and 
tightening the remainder after mak- 
ing certain that the head is properly 
aligned with the shell. The remaining 
bolts have to be tightened gradually 
and uniformly, the same as required 
of any bolted closure. 


A discussion of the double-cone gas- 
ket is not complete without calling 
attention to the necessity of protect- 
ing the gasket surfaces of the shell 
and head from corrosion during ship- 
ment and before plant start-up. An 
attempt was made on one project to 
protect these surfaces with a plastic 
and place silica jell in the vessel. 
This idea is good if the vessel is 
hermetically sealed, but in this case 
the manufacturer provided a tempo- 
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FIGURE 3—Double-cone-type gasket closure showing modification to 
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insure proper positioning and application of pressure behind the gasket. 


rary gasket between the bolts and the 
outside rim of the flange. Moist air 
leaked into the vessel around the bolts 
due to atmospheric temperature 
changes. The plastic coating did not 
prevent corrosion under these condi- 
tions and it was necessary to reface 
the vessel gasket seat by lapping. The 
heads were cleaned up by machining. 

Similar trouble was encountered in 
one converter which was not ade- 
quately protected after it was in- 
stalled. As a result of this experience, 
new instructions specify that the ves- 
sels are to be shipped and stored with 
the aluminum gasket in place using 
a rust preventative grease on the sur- 
faces to protect them. 

Since it is imperative to avoid oil 
or grease as much as possible in oper- 
ation, it is necessary to clean all sur- 
faces before final assembly and lubri- 
cate with only a thin layer of grease. 


The double-cone aluminum gasket 
has certain advantages which make it 
desirable to use: 


@ It is a pressure-sealing gasket re- 
quiring very little initial bolt loading. 

® When properly handled it can be 
used over several times. 


@ It can be disassembled with ease. 


@ It is not necessary to retighten 
during operation if operating pres- 
sures drop below normal due to other 


difficulties. 


Tubing—As pointed out under 
“Vessels,” anhydrous ammonia is not 
corrosive to ordinary steel, and alloys 
are used primarily for strength. Most 
of the pipe for the ammonia synthesis 
section can be carbon steel with 
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chrome-moly steel being used at the 
outlet side of the converters where 
the temperature is about 500 F. This 
is conservative since carbon steel is 
considered satisfactory for service at 
the temperature and hydrogen partial 
pressure* encountered in this service. 

If a comparison is made with the 
tubing furnished for several units in 
this country with that specified by 
French practice, it will be discovered 
that the French employ less _ wall 
thickness for the same pressure. Fur- 
ther investigation will reveal that the 
French stress their material higher 
than American practice, but are more 
strict on manufacturing tolerances. It 
must be kept in mind that in Europe 
material is more important than the 
amount of labor involved. The op- 
posite is true in this country. It is not 
difficult to obtain a mill tolerance in 
Europe of +5 percent wall thickness 
instead of our + 10 percent for cold- 
drawn seamless tubing. Thin-down 
due to hot bending also must be taken 
into consideration. 

Wall thickness for heavy-wall tubes 
is usually determined using the well- 
known Llamé formula. In addition to 
this, it is interesting to run checks 
based on the “total-stress” and “max- 
imum-shear” methods, both of which 
are used to some extent in high-pres- 
sure-vessel design and very well out- 
lined by Maccary and Fey.' 

The final selection of carbon-steel 
tubing for several recent plants con- 
sisted of modifying the analysis of 
ASTM A-106-B pipe material to guar- 
antee a yield point of 40,000 psi and 
an ultimate tensile of 70,000 psi. A 
similar modification was later ap- 


FIGURE 4—Flange connection showing lens-joint type of gasket. 


proved by the ASME Boiler Code 
Committee under Case No. 1207, 
cept this case permits higher carbon 
than the modification made for the 
ammonia plants. 


ex- 


Since the carbon-steel tubing used 
for this application operates at a tem- 
perature of only 375 F. (400 F. design 
temperature ), the allowable stress was 
taken as 22,000 psi with a 0.05-inch 
corrosion allowance or about 20,000 
psi on the inside surface if no corro- 
sion is considered. Basically no corro- 
sion will occur in service and the 
20,000-psi stress is more factual. This 
allowable stress increase to 20,000 psi 
is very close to being in direct propor- 
tion to the increase in yield strength 
from 35,000 psi to 40,000 psi when 
comparing it with the allowable stress 
in Section 3 of The Code for Pressure 
Piping. The same allowable stress was 
used for the 244 chrome—'2 molyb- 
denum tubing which was ordered to 
a 40,000 minimum yield point. A 
similar comparison of allowable stress 
increase in proportion to increase in 
yield will show the 20,000 psi allow- 
able stress in the case of the chrome- 
moly material to be on the conserva- 
tive side. It is believed that these 
allowable stresses can be increased fur- 
ther when the following factors are 
taken into consideration: 


1. The maximum hoop stress as 
calculated by the Llamé formula is 
the stress on the inside surface of the 
tube. This stress diminishes rapidly 
and will be found to be much lower 
on the outside surface and at inter- 
mediate points. 


2. No openings are cut or stubbed 


195 





Here Are Ammonia Plant Design Tips .. . 














LLL L 2 


AL 





WA 








(LLL A 





(LLLL 2 




















ZZ 


Wr 











iv 


“yN 





7, 








\ 








“N am 


GASKET 





ao 














\ 


WY 














FIGURE 5—Flange connection showing retained copper-gasket joint. 


into the sides of these tubes. 


3. When compared with the French 
practice, our allowable stresses are 
very conservative, since the French 
permit the maximum stress to get 
fairly close to the yield point. 


In final design, the high-pressure 
tubing for the ammonia synthesis sec- 
tion was cold-finished on both OD 
and ID. The carbon steel and chome- 
moly were both heat-treated after 
cold-finishing. Tolerances were held 
to American standard mill tolerances 
for cold-finished tubes. No difficulty 
was encountered in fabrication. 

It should be pointed out that 
on most sizes of this tubing, the wall 
thickness is sufficient to permit thread- 
ing for attaching the screwed type of 
flange employed for this work. This 
extra metal was available to compen- 
sate for wall thinning when making 
hot-formed bends. Two smaller sizes 
which cannot be threaded have 
sufficient extra metal included for 
thin-down during bending. 


Flange Connections— Two popu- 
lar gasket designs are used in am- 
monia-plant construction, 1.e., the 
lens-joint and the retained copper- 
gasket joint (Figures 4 and 5). 

The lens-joint gasket consists of a 
solid steel disk with its faces machined 
to a spherical surface. It is a fairly 
thick gasket—being about 4 inch 
thick at the outside edge and increas- 
ing to 2 to | inch thick at the bore, 
depending on the diameter and spher- 
ical radius. This gasket initially makes 
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a line contact with the flange face 
which is usually machined to a 20- 
degree bevel. When bolted up this line 
contact becomes a band contact as the 
surfaces yield and examinations will 
show that the flange face is slightly 
indented. Some users reface or lap the 
flanges before reassembly to completely 
remove this indentation. 

The retained copper-gasket joint is 
basically a double male and female 
joint. Annealed copper is used for the 
gasket. The gasket faces have one or 
two small V-grooves and the soft cop- 
per flows into these to help form a 
seal. 


Perhaps the worst thing that has 
happened in this country regarding 
high-pressure flange connections is the 
fact that some manufacturers followed 
European practice and used 6-bolt 
flanges instead of bolts in multiples of 
four. Proper orientation of bolt holes 
is a serious problem when six bolts 
are used with weld-neck-type flanges. 
It is hoped that when we standardize 
on flanges for high-pressure that all 
six-bolt flanges will be eliminated. 

The lens-joint gasket design is a 
good design, but it must be realized 
that it is often necessary to refinish 
the face after use by machining or 
lapping. Likewise, the gasket itself 
should be replaced after use or re- 
machined to guarantee a seal. Many 
advocates of this design are of the 
opinion that it is capable of taking 
considerable misalignment. Investiga- 
tion reveals that whereas some mis- 
alignment can be taken, trouble is apt 
to be encountered if it exceeds about 


FIGURE 6—Modified lap joint showing tapered shoulder. 


2 degrees. It is believed that if this 
design is used and misalignment is 
contemplated, the use of spherical 
washers under the bolts is indicated. 


The retained copper-gasket also 
makes a very good joint. It is surpris- 
ing the amount of abuse this joint will 
withstand and still seal under pressure. 


Regardless of type of gasket and 
number of bolts employed, it is neces- 
sary to provide a suitable flange and 
bolting for the design chosen. Here 
again, American practice differs from 
the European practice. The recent 
plants from which information is used 
for this article had the high-pressure 
flanges designed to American proce- 
dure. Gasket-loading constants as pub- 
lished by the ASME Boiler Code and 
the allowable stresses permitted by the 
Codes were used. The flanges were 
screwed on the stub ends instead of 
using a shouldered lap joint type con- 
struction. An investigation was made 
of estimated stresses in the shouldered 
stub end design. This investigation re- 
vealed an over-stressed condition in 
a shoulder of conventional design, 
even though it was very much thicker 
and heavier than the usual lap-joint 
stub end. It is believed that one fail- 
ure in service of this design was partly 
due to over stressing, although it was 
thought at the time to be the result 
of discontinuity stresses caused by un- 
dercutting at the radius adjacent to 
the hub. Since the failure mentioned 
happened a number of years ago, no 
attempt was made to go further into 
the matter. This overstressed condi- 
tion can be overcome by tapering the 


PETROLEUM REFINER—J ol. 36, No. 1 





shoulder so that the reaction forces 
are directed closer to the gasket cen- 
ter, Figure 6. It should also be kept 
in mind that calculations of the 
smaller flanges may result in estimated 
stresses higher than those that actually 
exist which would account for success- 
ful operation of some square shoul- 
dered stub-ends in service. 


The threaded flange has certain ad- 
vantages over the lap-joint design. 


1. It can be adjusted to obtain a 
variable space between flanges or to 
clear other parts. 


2. It is removable by unscrewing 
without cutting or welding. It has the 
disadvantage of seizing on the thread 
if the stub-end thread has been dam- 
aged or dirt has not been removed. 
This trouble, when it occurs, is usu- 
ally the result of careless handling and 
failure to wire brush before assembly. 


Compressors and High-Pressure 
Valves—Compressor service for am- 
monia-plant work does not differ very 
much from any other high-pressure 
application. Compressors must be pro- 
vided for air, nitrogen, natural gas, 
synthesis gas, and gas recirculation. 
Some of the compressors are used as 
mixed-service machines. Vibration 
dampeners are applied to reduce vi- 
bration to a minimum and the same 
problems regarding pipe-line hold- 
downs and supports exist that are en- 
countered on other compressor instal- 
lations. 

High-pressure valves for this work 
are usually of a balanced or semi- 
balanced design. Most of them have 
a body consisting of a large forged- 
steel block machined to receive the 
valve parts. Some valves are designed 
by American manufacturers and some 
follow designs originating in Europe. 
Fluorocarbon-asbestos material is usu- 
ally used for stuffing-box packing. 
Valves should be protected from at- 
mospheric corrosion during the con- 
struction period and cleaned just prior 
to start-up. Packing glands should be 
tightened gradually during startup 
and no attempt should be made to 
seal glands at any other time. If a 
supply of dry nitrogen gas is available, 
valves can be cleaned earlier than 
start-up if the lines can be purged of 
air and dry nitrogen used for protec- 
tion. This is not very practical over a 
long period of time unless the supply 
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of gas can be replenished at proper 
intervals. 

As with high-pressure flange con- 
nections and vessel closures, dirt is the 
worst enemy and every effort should 
be made to keep valve assemblies 
clean. Valves not properly protected 
during construction are in far worse 
condition than those that have been 
in service. 


Liquid-Air Plant and Equipment 
—Most of the air-plant mechanical 
equipment consists of heat exchangers, 
packed columns for washing and 
scrubbing operations, filters and dis- 
tillation columns. The bulk of this 
equipment operates at subzero tem- 
peratures requiring extensive use of 
austenitic stainless steel. Flanges pre- 
sent some difficulty owing to the low 
temperature, and welded connections 
are used wherever possible. The most 
common gaskets used are fluorocar- 
bon-asbestos and the spirally wound 
type of metal gasket having an asbes- 
tos tape between the layers. 

Where flanges are used, they are 
usually the lap-joint type. American 
practice requires both the lap-joint 
stub end and the lap-joint flange to 
be made from a suitable alloy to oper- 
ate at low temperatures (refer to 
ASTM A-300 and A-320). 

If the air plant is not furnished by 
an American firm, the flange material 
should be reviewed, because the 
American practice is not universal. 


It is necessary to employ an air ex- 
pander in air-plant design. Since the 
primary purpose of an expander is to 
dissipate energy, most installations 
employ either an electrical brake or 
an air brake. The expander has been 
used as the driver for a centrifugal 
compressor handling nitrogen. This 
sounds like an excellent idea and it is, 
once the unit is operating satisfactorily 
but this arrangement prevents other 
sections of the plant from being op- 
erated if it is necessary to make cor- 
rections or modify the expander. 


Conclusions— 


1. There is a definite need for an 
acceptable design standard similar to 
the ASME Unfired Pressure Vessel 
Code for the high-pressure class of 


vessels. 


2. Until design standardization is 


realized, high-pressure-vessel design 
responsibility should be left to the ves- 
sel manufacturer who also should be 
charged with the responsibility of 
legal approval and evidence of insur- 
ability. 


3. Construction schedules should 
be flexible enough to allow time to 
correct manufacturing difficulties if 
they arise. 


4. The double-cone-type gasket 
closure can be recommended for many 
high-pressure applications and may be 
used with either the threaded plug or 
a bolted closure. The modification 
shown in Figure 3 is desirable if the 
bolted closure is used, 


5. Allowable design stresses should 
be increased for thick wall, high- 
pressure tubing provided no openings 
are cut or stubbed into the sides. 


6. High-pressure flange connections 
should have bolts in multiples of four, 
and regardless of gasket design used, 
they should follow ASME Code 
design. 


7. More attention should be given 
to the protection of high-pressure 
valves during construction. 


8. Air-plant equipment should be 
checked closely to make certain the 
proper alloys are used for the subzero 
temperatures encountered, and 
flanged joints should be held to the 


minimum. 


9. Experience indicates that air 
expanders used in connection with air 
plants should dissipate the energy by 
the use of an electric brake or air 
brake instead of being relied upon as 
a driver for other process equipment. 


Originally presented at the ASME 
Petroleum Mechanical Engineering 


Conference, Dallas, Sept. 23-26, 1956. 
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Automation Today 


Sampling usually is a necessary part of any 
control loop. Here is a discussion of the types and sources 
of inaccuracies which may exist for these components of 


automatic control. 


Theodore J. Williams 


Monsanto Chemical Company 
St. Louis 


THE BASIC REASON for carrying on any chemical 
process is to produce a product of some specific com- 
position (often, although not always, one component as 
pure as possible). Therefore it would seem that true 
process control would require us to be able to evaluate 
this composition at any time in whatever part of the 
process such evaluation may be necessary for accurate 
control. 

However, this is at best a very difficult task since 
most chemical analyses are both slow and tedious proce- 
dures, usually requiring the direct intervention of a 
chemist. We must therefore attempt to accomplish our 
purpose by examining some property of the process or 
system which can be considered as representative of the 
composition of the desired product to be obtained from 
the process under control. Deviations in the values of 
this property from some specified value would then repre- 
sent a corresponding error in composition. 

The properties which we may use can be separated 
into two types; intensive properties—those which can be 
used relatively independently of the other properties of 
the system, and extensive—those which are themselves 
dependent upon at least one other property of the system 
for their own values. 

Tables 1 and 2 list some examples of each of these 
types of properties along with the restriction on their 
use or the associated property which must also be con- 
trolled. 
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Part 7 





Parts 1 through 6 present an 
introduction to this series. They 
define the action of a controller 
in the process loop and show 
how to specify the proper con- 
troller action, These earlier 
parts appeared in issues of the 
PETROLEUM REFINER 
starting with April, 1956, 
and appearing consecutively 
through September. Part 7 now 
considers some of the details of 
the other elements in the proc- 
ess loop. This and subsequent 
parts will discuss the sampling 
mechanism, the final actuating 
element, and even the process 
itself. Look for them and keep 
up with the developments in 
Automation. 











A further note of explanation is in order here. It 
must be realized that whether a property is intensive ot 
extensive is a matter of just how well one can specify 
the system, For example, refractive index is an intensive 
property only as long as a third component does not 
interfere with the refractive index—composition relation- 
ship of the binary mixture. On the other hand, if pressure 
could somehow be considered constant, then boiling point 
could be used directly as a composition indicator. 

It is not our purpose at this time to discuss the me- 
chanical details of how the various sampling mechanisms 
work. This is exceptionally well done in the texts’? and 
commercial literature on the subject. It is our point here 


TABLE 1 
Some Normally Intensive Properties Which May Be Used for 
Sampling Purposes for Process Control 
Property Restrictions 
. Refractive Index —binary mixture only 
. Electrical Conductivity —hbinary mixture only 
pH —acid-base system only 
. Absorption spectra —none 
Mass spectra —none 
. Electromotive force —oxidation reduction system 


our wnrre 


TABLE 2 
Some Extensive Properties Commonly Used in Plant Instrumenta- 
tion and Process Control and the Associated Property Whose 
Value Must Be Known 

Associated Property 
Ambient pressure 
Ambient temperature 
Ambient temperature 


Basic Property 
1. Boiling point 
2. Vapor pressure 
3. Viscosity 
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Transmitted Error, Axe 





Actual Error, Axgq 














FIGURE 47—A dead space exists when sampling device is unable to 
detect small deviations of sampled variable from set point. 


to indicate some of the difficulties which may arise in 
sampling and which are important in connection with 
control theory and for which allowances must be made 
in specifying the control system. It will be left to the 
publications we have just mentioned to tell us the physi- 
cal details of the various devices. 

While the sampling mechanism is used to tell us of 
errors in the process being controlled, it is itself subject 


to errors in its operation. Since it will be confusing to 
talk of the error of an error, we will speak of sampling 
inaccuracies for want of a better term. 


TYPES AND SOURCES OF SAMPLING 
INACCURACIES 


In relation to automatic control, sampling inaccuracies 
may be considered to be of two types. These are (a) 
direct—an inability to determine the actual value of the 
sampled variable, and (b) transient or delay—caused by 
time delays or true time lags inherent in the construc- 
tion of the samplers or in the method of evaluating and 
transmitting the detected error to the controller. Al- 
though it may be surprising to the reader at first glance, 
the second type is often the more important one. 


The direct type of inaccuracies can themselves be 
subdivided into two groups: (a) calibration errors, and, 
(b) dead space. Calibration errors are important only 
when they are undetected since they are readily com- 
pensated for by changing the set point of the control 
instrument. Thus vigilance on the part of plant operating 
and maintenance personnel can nullify any effect from 
this source. 

Dead space, on the other hand, cannot be corrected 
except by a complete redesign of the sampling equip- 
ment. This type of error is the inability of the sampling 
device to detect small deviations of the sampled variable 
from the set point. For example, if composition were 
the variable being sampled, the error transmitted to the 
controller, Ax, would be related to the actual error, Ax,, 


as follows: 
Axe = Axa (1) 
if Ax,2¢ 
Ax. =0 (2) 





@ Whenever possible, that sampling 
method should be used which gives 


most directly, i.e., an intensive 
property. For binary systems such 
methods as refractive index, elec- 
trical conductivity, pH, etc., may be 
used. For multicomponent streams 
absorption spectrometers or mass 
spectrometers appear to offer the 
best possibilities. 


@ When an extensive variable of the 
process must be monitored, great 
care must be taken to assure that 
changes in any associated variables 





Some Rules for Choosing Sampling Devices 


the composition of the mixture. 


do not give false error indications 
to the controller. 


@ Care must be taken by operating 
and maintenance personnel to as- 
sure that calibration errors do not 
affect the operation of the control 
system. 


® Sampling instruments and their 
mountings and connecting lines 
should be designed and installed 
whenever possible in such a way 
that time delays and true time lags 
are either eliminated or made neg- 
ligible in relation to the other time 
constants of the control loop. 
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FIGURE 48—The quality of the product cannot be specified to any 
more refinement than the dead space of the control system will allow. 


when —a< Ax, < 9, and . 
£ 
Axe = Axa \ 

if Ax. S —o : (3) 


o represents the amount of dead space in the sampler. 
Figure 47 is a graph of this relation. 


Dead space becomes important in control for two 
reasons, First, we cannot specify the quality of the prod- 
uct we hope to obtain from our process to any more 
refinement than the dead space of the control system will 
allow. Therefore, controller dead space can be an im- 
portant factor in the economic evaluation of a process. 
Second, the variable being sampled is free to oscillate 
over a range of 2 ¢ about the desired set point. In vary- 
ing from —o to + @ or vice versa, the process may build 
up sufficient inertia to drive the value of the sampled 
variable a considerable distance beyond + o as the case 
may be, despite controller action. In addition the sudden 
application of the resulting large error on the controller 
may generate a correction signal sufficiently large to 
drive the sampled variable through the dead space and 
into the controllable region on the other side to repeat 
the operation. Thus dead space decreases the stability 
of a system and unless the controller action is kept quite 
small, it can cause it to be completely unstable. Figure 48 
illustrates these occurrences. 


Transient or delay inaccuracies, as mentioned before, 
will be the effect of first or higher order time delays in 
the detection of an error by the sampler or in its trans- 
mission of this error to the controller. They may also be 
due to true time lags in the sampling mechanism or 
again in the transmission to the controller. 

As mentioned in Part 1, the sampling mechanism and 
any time delays or true time lags inherent in its opera- 
tion are as much a part of the control loop as is the 
process itself or the controller. Therefore the time con- 
stants of these delays and lags must be considered in the 
design of the control system (outlined in Part 6) to the 
same degree as the time constants of the process or of 
the controller. The rule that a time constant which is 
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FIGURE 49—The process may build up sufficient inertia to drive the 
value of the sampled variable a considerable distance beyond the dead 
space. Too severe correction thereafter may result in oscillation. 


less than one-tenth of the largest in the control loop can 
be ignored applies here as well as previously. Let us 
therefore consider how such delays and lags may arise 
in common industrial practice. 

The usual method of obtaining the temperature of a 
process is through the use of a temperature detecting 
element such as a thermocouple, a resistance thermome- 
ter, or a gas-filled bulb. The temperature which the 
element actually detects is not that of the process but 
that of the thermowell in which it is inserted. That is, 
there is a wall, usually of metal, between the element 
and the actual desired sampling point. Since the inter- 
vening wall usually has a high heat capacity, we have 
the possibility of an appreciable time constant (this is 
similar to the effect described in Figure 8 of Part 2). 


As another example, most spectrometer type instru- 
ments employ a small chamber to contain the liquid 
being analyzed. If the sample lines leading to the instru- 
ment are also small, an appreciable mixing lag can result 
(see Figure 5 and Equations 1 through 4 of Part 2). 

In addition, these instruments are often mounted in 
a control room and connected by a long sample line to 
the distillation column or other unit being controlled. 
The time required for liquid to flow from the sample 
point on the column to the instrument represents a true 
time delay in the control loop. As we saw in Part 6, the 
presence of such a true time delay, especially if the line 
is quite long, can lead to very serious difficulties in 
specifying the control system for such a process. 

With these examples as a start the reader can un- 
doubtedly think of several other situations or arrange- 
ments found in the design and in the use of sampling 
mechanisms which will also lead to appreciable time 
delays and/or true time lags. 


SYMBOLS USED 
a — as subscript, means actual value. 
c — as subscript, means transmitted quantity, 
x — composition. 
A — variation in the measured quantity. 
o — dead space. 
LITERATURE CITED 


1 Ewing, G. W., farenee Methods of Chemical Analysis, McGraw-Hill 
Company New York, 
2 Holzbock, Ww. G., oo. for Measurement and Control, Reinhold 
Publishing Corporation, New York, 1955. 
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“Polyethylene” 


One of the books presented in this months 
“Reviewing New Books” is Polyethylene, by 
R. A. V. Raff and J. B. Allen. You will read 
how these two authors have attempted to 
summarize the present state of the knowledge 
of those polymers which, depending on their 
molecular weight, range from viscous liquids, 
through semisolids, to tough, flexible solids 
suitable for use as plastics. Besides this, nine 
other books are reviewed, so... 


Keep Going to Page 204 


Do It Yourself 


This month’s “How To Do It” section shows 
how to make an easy-to-use rack for lathe 
tools. With this rotating rack, everything is 
readily accessible at arms length, and if de- 
sired, the entire board may be moved from 
one spot to another. For a quick look at “How 
nore Bo 


Keep Going to Page 207 


Twin-Firing 


An entirely new idea in process heater de- 
sign is now in use. The principle involves the 
double-firing of vertically suspended tube 
banks in the radiant section of a heater. Read 
this interesting and informative article in 
“Who’s Building” of how several such heaters 
have been installed recently as part of a new 
petrochemicals plant. 


Keep Going to Page 215 
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Another “Boxscore” 


Once again this month Petroleum Refiner 
presents its quarterly compilation of refinery, 
natural gasoline, and petrochemical plant con- 
struction projects from all over the world. 
Keep pace with construction happenings by 
studying “Construction Boxscore’—the most 
complete and up-to-date guide to building in 
the industry. 

Keep Going to Page 233 


In a Nutshell 


Busy industry men don’t have time to read 
long accounts of what is going on in the indus- 
try. For this reason “What’s Happening in 
the Industry” is gaining steadily in popular- 
ity. Each news item is presented in as clear 
and concise a manner as possible, and our 
new addition “Changing Times” (p. 288) 
gives you “the news in a nutshell.” 


Keep Going to Page 274 


Mysterious Prober 


When you turn to “What’s New in Equip- 
ment” you will read about a new research 
tool that probes scientific mysteries with a 3 
million-volt beam of atomic particles travel- 
ing at nearly the speed of light. It is the most 
powerful radiation source in industry, and 
depending on how it is used, is up to 50 times 
more powerful than the largest cobalt-60 
source in industry. For more information plus 
picture... Keep Going to Page 338 
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DESALTING 
TREATMENT 


® Visco Desalting Treatments are your 
assurance of maximum salt removal and 
minimum risk of deposits, or plugged 
equipment. Used alone, or with electrical ” Prov 1ekh 
desalting, Visco formulas consistently | 

SS 





and economically produce low salt 


content crude. ay 
Your Visco Representative will be avail- ~ 
able whenever you call. Ask for his rec- | 
ommendations for better operation and 
lower treating cost. For fastest action call 
collect to Houston, MAdison 3-0433, today. VISCO PRODUCTS COMPANY 
INCORPORATED 
2600 Nottingham at Kirby 
v4 ° Houston 5, Texas 


LUE... CONSISTENTLY EFFICIENT OIL INDUSTRY CHEMICALS 
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Reviewing New 


Books... 





Polyethylene, by R. A. V. Raff, and 
J. B. Allison, attempts to summarize the 
present state of the knowledge of those 
polymers of ethylene which, depending on 
their molecular weight, range from viscous 
liquids, through semisolids, to tough, flex- 
ible solids suitable for use as plastics. 

The authors have atteir‘ed to include 
the most recent developmem: in this ex- 
tremely active field. In isolated instances 
they have explained facts with theories; 
integrated structural observations, manu- 
facturing conditions, properties and _ suit- 
able fields of application; and conveyed a 
deeper insight into proven or assumed 
relationships. The highly competitive sit- 
uation prevents an adequate treatment of 
more recent developments, that is, the new 
low-temperature, low pressure processes 
which are beginning to ope: “te in this and 
other countries. 

(Interscience Publishers, {nc., 250 Fifth 
Ave., sew York 1, N. Y., 547 pages, 
$16.00. For sale by Gulf Publishing Co., 
P. O. Box 2608, Houston 1, Texas.) 


Micro Tests for Lubricants, reliable 
minaturized tests for quantities of petro- 
leums, petroleum products, and related 
materials too small for analysis by macro 
tests. Reports of three parts are prepared 
by J. B. Christian and others the Air 
Force’s Wright Air Development Center. 

Part 1 contains micro test methods for 
evaluating the viscosity and neutralization 
number of petroleum, petroleum products, 
and related materials. Order PB 121355. 

Part 2 describes small-scale tests for 
determination of the swelling of synthetic 
rubbers in aircraft greases and hydraulic 
oils, and of the color of lubricating oil and 
petroleum by using the ASTM Union 
Colorimeter. A miniatureized test for hy- 
drolytic stability of aircraft oils also is 
included. Order PB 121386. 

In part 3 micro test techniques are de- 
veloped for corrosion and oxidation, separ- 
ation of oil from lubricating greases, and 
corrosiveness of greases and oils, Order 
PB 121443. 

(Office of Technical Services, U. S. 
Department of Commerce, Washington 25, 
D. C., PB 121355, 19 pages, 50 cents; PB 
121386 21 pages, 75 cents; PB 121433, 26 
pages, 75 cents.) 


Bibliography on Ignition and 
Spark-ignition Systems, by George 
F. Blackburn, National Bureau of Stand- 
ards Circular 580. This bibliography con- 
tains more than 425 references to books, 
papers, and reports on ignition and 
ignition apparatus in internal combustion 
engines. The material covered includes 
not only electric equipment for spark- 
ignition but also firing by means other 
than compression ignition. 

Circular 580 supersedes NBS Letter 
Circular LC476, Bibliography of Spark 
Plugs, and is wider in scope. The majority 
of the references were assembled in the 
course of investigations supported by the 
National Advisory Committee for Aero- 
nautics, the Navy Bureau of Aeronautics, 
and other national defense agencies. 

(U. S. Government Printing Office, 
Washington 25, D. C., 15 pages, 15 cents.) 

Note: Foreign remittance must be in 
U. S. exchange and should include an 
additional one-third of the publication 
price to cover mailing costs.) 
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Transport Processes in Applied 
Chemistry, by R. C. L. Bosworth. The 
control of a chemical reaction is fre- 
quently complicated by the considerations 
which must be given to the transport of 
materials and properties associated with 
the reaction. These processes may include 
the transport of heat as in conduction, 
convection, or radiation; of mass as in 
diffusion or absorption; of electricity as 
in metallic or gaseous conductors; and 
many others. 

This book considers these processes in 
general, and then deals with some of them 
in particular, Those cases where more 
than a single property must be considered 
at a given time, are also discussed. 

The concepts discussed in this book may 
be applied to processes other than chemi- 
cal reactions, such as the efficiency of 
factory operations, or the economic utili- 
zations of natural resources which may be 
examined by these methods. 

(John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y., 387 pages, 
$12.00. For sale by Gulf Publishing Com- 
pany, P. O. Box 2608, Houston 1, Texas.) 


Sodium, by Marshall Sittig, combines all 
the information currently important in the 
manufacture, handling and use of sodium 
with a critical coverage of its physical, 
chemical and thermodynamic properties. 

Contained in the book are 150 illustra- 
tions including flow sheets, line drawings, 
and photographs of equipment and actual 
sodium handling operations. More than 
2000 references give ready entree to the 
entire body of published periodical and 
patent literature on sodium, while at the 
same time the book has been kept to a 
compact and usable size. 

This volume is primarily for the han- 
dling of sodium in such as nuclear power 
plants, but one of the sections presents 
many of the reactions between sodium and 
hydrocarbons. 

(Reinhold Publishing Corporation, 430 
Park Ave., New York 22, N. Y., 529 pages, 
$12.50. ) 


ASTM Manval for Rating Motor 
Fuels by Motor and Research 
Methods, should enable qualified per- 
sonnel to install and operate knock testing 
equipment for both the Motor and Re- 
search Methods. This Manual was pre- 
pared by ASTM Committee D-2 on Pe- 
troleum Products and Lubricants to revise 
and bring up to date the ASTM methods 
for determining the knock characteristics 
of motor fuels by the research and motor 
methods; and to better serve users of 
ASTM knock test engines by providing six 
appendices presenting by word and picture, 
factual information and data on the opera- 
tion and maintenance of the knock testing 
equipment. Methods are: Standard Method 
of Test for Knock Characteristics of Motor 
Fuels, by the Motor Method (D 357), 
and Standard Method of Test for Knock 
Characteristics of Motor Fuels by the Re- 
search Method (D 908), commonly re- 
ferred to as the Motor and Research 
methods. Short statements on the essential 
features of each method are included. The 
Manual is illustrated throughout. 


(ASTM Headquarters, 1916 Race 
Street, Phila. 3, Pa., 192 pages, $6.75). 


The Mechanism of Inhibitors for 
Chain Reactions. By A. T. Ree and K. 
Yang, University of Utah, for Air Force 
Office of Scientific Research. A new theory 
of inhibition for chain reactions was de- 
rived from the Rice-Herzfeld mechanism 
for the pyrolysis of hydrocarbons. Inhibi- 
tion curves for butane, pentane, hexane, 
heptane, octane, nonane and decane were 
reproduced with good agreement with ex- 
periments. Results are given for applica- 
tion of the theory to the inhibition of 
thermal decomposition of hydrocarbons by 
nitric oxide. 

(Office of Technical Service, U. S. De- 
partment of Commerce, Washington 25, 
D. C., PB 121129, 13 pages 50 cents.) 


Oil Industry Background Informa- 
tion Bulletin No. 14—-Research and 
Development Expenditures and Personnel 
in the Oil Industry, is a new study which 
emphasizes not only the rapid growth, but 
also the extensiveness of research and de- 
velopment in the oil industry. It is one of 
the series of information bulletins issued 
for the industry and the public by the 
Institute’s department of Information. 

This study shows that in 1955, the oil 
industry spent more than $160 million on 
research and development work, and _ util- 
ized the time and talents of almost 15,000 
persons. Of these, more than one-third are 
scientists or engineers, and another one 
third are trained technicians. Of the 
scientists and engineers, more than one- 
half are chemists and chemical engineers. 

In a breakdown of the expenditures, the 
API study indicated that refining and 
manufacturing processes got the lion’s 
share—49 cents out of each dollar; ex- 
ploration and production came next, with 
21 cents; petrochemicals, 16 cents; equip- 
ment manufacturing, four cents; transpor- 
tation, one cent; and miscellaneous, nine 
cents. 

(American Petroleum Institute, 50 West 
50th Street, New York 20, Free.) 


National Petroleum Biography is a 
completely new type of periodical publica- 
tion devoted to the petroleum industry. 
Designed for use as a desk top library file 
by executives, petroleum technologists and 
researchers, it is a comprehensive bi- 
monthly index of literature and data per- 
tinent to all oil industry operations. 

More than 400 publications per issue, 
predominantly technical and trade jour- 
nals, are being indexed in the new bibliog- 
raphy, which also includes current books, 
technical papers, maps and various special 
publications of oil and gas agencies and 
institutions. 

(National Petroleum Biography, Box 
3586, Amarillo, Texas, bi-monthly, $35.00 
[one year subscription], foreign rates on 
request. ) 


The Condensed Chemical Diction- 
ary, provides quick accurate data on 
chemicals, chemical terminology, trade- 
name products, and related substances. In- 
cluded is data on the chemical and physi- 
cal properties on chemicals and raw 
materials; newest information on con- 
tainers, shipping regulations and _ safety 
instructions; and new uses of chemicals in 
nuclear energy, chemotherapy and other 
fields of current interest. Many new cross 
references help clarify the confusion often 
associated with chemicals and their syno- 
nyms. 

(Reinhold Publishing Corp., 430 Park 
Ave., New York 22, N. Y., 1201 pages, 
$12.50. For sale by Gulf Publishing Co., 
P. O. Box 2608, Houston 1, Texas.) 
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With 10 years on corrosive waste gases 
this Crane Valve is still maintenance-free 


THE CASE HISTORY —For over 
10 years, a large integrated refinery 
has handled corrosive waste gases 
on its refinery flare line with this 
10-inch No. 47X Crane cast steel 
150-pound valve. Used as the main 
gate valve, it is operated about 
once a month. 


Despite the long periods of in- 
operation, this Crane valve still has 
a perfect record for performance, 
maintenance and service costs—not 
one nickel has been spent to keep it 
on the job. It has never leaked, 


and it operates as easily as it did 
10 years ago. 

Actually, Crane case histories like 
this are quite common in oil refin- 
eries. You'll find Crane valves on 
practically every type service with 
similar performance records. 

From the outside, Crane valves 
may look like many other makes, 
but inside, it’s a different story. 
Here you'll find the famed Crane 
quality in design and construction 
—in the precision fit and superior 
alloys that assure maintenance- 


saving, trouble-free operation. 
You can order Crane cast steel 
valves in gates, globes, angles and 
checks—sizes up 
to 24 inches—in 
pressure classes 
to 2500 pounds. 
Call your local 
Crane Represent- 
ative for valu- 
able help in speci- 
fying and order- 
ing, or write to 
address below. 





C RAN E VALVES & FITTINGS 


PIPE ¢ KITCHENS © PLUMBING ¢ HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Now —A Revolutionary NEW Steam Trap! 


hat 
u id 3: A BODY 


simpler 2 | 74, 


Practically Eliminates Maintenance! 
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ook at this revolutionary new thermodynamic 
steam trap. Could it possibly be simpler? Look 
for the valve closing mechanism—there isn’t any! 
The kinetic energy of steam closes the valve and 
only the TD uses this new operating principle. 


Only 3 parts...cap, disc and body ... machined 
from stainless steel bar stock... all extremely sim- 
ple, rugged, durable. Only one moving part...a 
hardened SOLID stainless steel disc... practically 
wear-proof. 


Just imagine how much time and expense this 


TROUBLE-FREE DESIGN 


No valve-closing mechanism 
to wear or stick —the kinetic 
energy of steam closes the 
valve. No critical clearances 
to choke. No gaskets to leak. 
Only one moving part—a 
SOLID stainless steel disc. 








new TD steam trap can save you by greatly 
reducing and simplifying trap maintenance and 
inventory! 


SOME OF MANY OTHER ADVANTAGES: 
1. Use the same trap for 10-600 sures up to 50% of inlet 
psi...for light or heavy loads pressure. 


-.. Without seat or valve 4, Not affected by superheat, 

change or other adjustments. —  water-hammer, corrosive con- 
2. Closes tight on no load—no densate. 

steam waste. 5. Only one spare part—solid 
3. Operates against back pres- stainless steel disc. 


Ask for a 60 day trial installation of Sarco TD 
trap and strainer... write for bulletin 257. Sarco 
Co., Inc., Empire State Bldg., New York 1, N. Y. 


SARCO 





2148-3 








Only Sarco Makes All 5 Types 


cil al 
choad ws 
That’s why Sarco can give impartial advice on Float Liquid 
proper steam trap selection. Thermodynamic Thermostatic Thermostatic Expansion Cgmiift Bucket 
Steam Traps Steam Traps Steam Traps team Traps 
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| Steam Traps 
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How To Do it... 





An Easy-to-Make Rack for 


Here’s how to have these tools at arms length 


instead of cluttering up your work bench. 


This handy board makes an ideal 
storage rack for your lathe tools. The 
board itself is made of 34-inch ply- 
wood as well as the wood stop strip 
at the bottom of the board. Holes are 
drilled on either side at the top of 
the board so that the lathes bell cen- 


J 











ter and live center may be inserted. 
The boring bars (upper center) are 
held on wooden blocks attached to 
the board and shaped to fit the bars. 
One inch pegs, in the center of the 
board, allow storage of the boring 
holders. On either side of the boring 


& 
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Lathe Tools 


bar holders, pegs are also provided 
for the lathe box wrenches, A row of 
wooden blocks are provided along the 
bottom of the board for various tool 
holders. 

The plywood board is attached to 
a %-inch steel plate which is welded 
to a 1%-inch pipe. This pipe slips 
into a 2-inch pipe so that the board 
may be easily rotated. The latter pipe 
is then welded to a %-inch steel plate 
that is fastened to the floor. 

The machinist can readily rotate 
the assembly for tool selection and 
the entire board may be removed for 
easier access to the lathe. 


Easy Ways To 
Prevent Hose “Wicking” 


When the unprotected end of a 
rubber hose is placed in a liquid such 
as in a barrel of gasoline, “wicking” 
may occur that will shorten the effec- 
tive life of the hose. The liquid will 
travel up the fibers of the reinforce- 
ment of the hose by capillary action 
similar to the action of kerosine trav- 
eling up the wick of the old-time 
kerosine lamp. 

The liquid will attack and weaken 
the fibers for a considerable distance 
from the exposed end. “Wicking” 
may even cause the hose end to swell 
and eventually to fail. The simplest 
way to overcome “wicking” is to 
couple a length of metal pipe on the 
hose end long enough to prevent con- 
tact of the hose end with the liquid. 
The pipe should, of course, be in- 
serted into the hose and not over the 
outside cover. 

Another easy way to avoid “wick- 
ing” is to use a standard metal end 
protector which will seal the end 
against contact with the liquid. 

A third possibility is the use of a 
liquid neoprene rubber compound 
which dries in a durable film over the 
end of the hose and prevents the 
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CLEVELAND SCREENS 


How ide) Do ists 


| entry of liquids into the fibers of the 


| Carcass. 


A fourth possibility is dipping the 
end of the hose in shellac to form 
a film over the end of the hose. This 
is only good for water applications 
and should not be used with strong 
solvents. 


_Homemade Rack Facilitates Drum Draining 


| 
| 


ABRASION | 


Successful processing work such as fil- 
tering and straining depends on the 
accuracy of openings and proper selec- 
tion of metals, woven to exact job 
specifications. 


We fabricate filter segments and 
strainer elements to your individual job 
requirements in plain or twilled weaves, 
cabled, single, dutch, or corduroy. 
Openings range from 6” clear to 
0017”. Available in all commercial 
metals and alloys such as stainless, 
steel, monel, silver, and copper alloys. 


There are two annoying problems 
associated with handling lube or sol- 
vent oil drums. 

® They’re too heavy to handle—a 

full drum will weigh 450 pounds. 

®@ The last two or three gallons are 
likely to be left in the drum. 

One refinery has solved both of 

these problems with the neat, inex- 

pensive, shop-fabricated rig shown in 

the illustration. The rack is four feet 

| high by 30 feet long. It was made by 

| welding the proper lengths of sal- 


vaged 3-inch pipe and 2-inch angle 


iron. A chain hoist (not shown in 
picture) lifts the loaded drums on to 
the rack. They can be easily rolled 
down the pipe to the saddle on the 
end. The saddle can be _ rotated 
through an angle of about 30” so that 
the last drop can be drained off. The 
turning rod for the saddle is made 
very economically by welding the 
saddle to a length of 22-inch pipe 
which revolves in a slot made from 
3-inch pipe. 

The whole rig can be made from 
scrap with about 15 man-hours of 
labor. 


Novel Method for Unplugging Pressure Taps 


Send us your job | 


requirements, our 
complete sample 
service is at your 
disposal. 


Write for Bulletins 
6,7, 8 


tre GLEVELAN 


WIRE CLOTH & MFG. Co. 


3578 E. 79th Street 
Cleveland 5, Ohio 








At one refiner’s catalytic cracking 


| unit, a novel solution has been found 
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for the problem of plugged pressure 
taps. The taps become plugged due 


PETROLEUM REFINER—V ol. 36, No. 1 








how much could you add to your profit-- 
by saving $50,000 per boiler cleaning ? 


yore 


Here’s An Example Of Such A Savings 


a ane at atten dar 


Made Possible By Dowell Chemical Cleaning Service 


Dowell recently chemically cleaned a 1,000,000 lb. per 
hour steam generator for one of its customers. Total 
outage time was 48 hours. This saved the company 
an estimated five to seven days down-time, as 
compared to mechanical cleaning methods. 


Considering replacement power for a boiler of 

this capacity costs between $7,000 and $15,000 

per day, it’s easy to see a $50,000 savings. 

And, it’s just as easy to project a $250,000 

to $500,000 annual savings for a plant 
with five to ten such boilers. 


This particular case history concerns 
a power company with a forward- 
looking operations manager. But, 


have Dowell clean 
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Dowell has other startling performance data 
to show you—from your own industry. That’s 
because chemical cleaning is so versatile. Dowell 
engineers are experts in removing scale and 
sludge from process systems, tanks and piping. 
They apply solvents in various ways— 
such as filling, jetting, cascading. Dowell 
furnishes all the necessary chemicals, 
trained personnel, pumping and control 
equipment. 


For specific information on how chemi- 
cal cleaning can help you to greater 
profits, call the Dowell office near you. 
Or write Dowell Incorporated, 


Tulsa 1, Oklahoma. 


it chemically 


A SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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Now...Local Availability on 


Titeflex 
Flexible Metal Hose 


for conveying 
“Problem” Liquids and Gases! 


Titeflex Hose solves scores of problems in convey- 
ing organic and volatile liquids as well as corrosive 
gases. Connects moving and/or misaligned machine 
parts, other terminal joints. Withstands high 
extremes in temperature, pressure. Absorbs vibra- 
tion, shock, and flexing . . . with ease. Sizes 44” to 
3” Other tough conveyance problems are solved 
with Titeflex flexible hose made of TeFrLon* in 


sizes of 14” to 1144”. 


Titeflex 
Quick-Seal Couplings 


—the ideal ‘connecting mate” for Titeflex 
Hose or any other kind of quality hose. Con- 
nects or disconnects in ONE second and 
... the higher the pressure the tighter the 
seal! 

Both these time-tested products are avail- 
able for immediate shipment from distri- 
butors’ stocks in most areas. Otherwise 
write, wire, or telephone direct. 


TT 
Meni) 
Mune 


MM se 


am 4 
i 


at? 


*Du Pont trademark for its tetrafluoroethylene resin 


ca 


te 


CALL YOUR LOCAL 
DISTRIBUTOR Your one source 
oe: for both 

Hose and Couplings 


a 
Y “a yellow pages 
of your telephone directory 


SPRINGFIELD 4, MASS. 


TITEFLEX, INC., 600 HENDEE STREET, 
Vol. 36, No. i 
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aloh to Do ite cle 


to the accumulation of catalyst fines 
in the pressure gage lines. Occasion- 
ally a controlled amount of purge air | 
can be used to blow the fines from the 
lines. More often, the entire manifold | 
must be cleaned. To do this without | 
disturbing the operation of the unit, 
follow these steps: close the block 
valve, remove the purge air connec- 
tion, and install a shop made drill 
with a packing gland as shown in the 
photograph. After opening the block | 
valve, the line can be rodded out with | 
the spade-tipped drill. Thus the pres- 
sure tap manifold can be cleaned out 
and placed back in service in a very 
short time. 























DistributorCapPencil Holder | | 


If that shop office of yours is clut- | 
tered with pencils or even worse, one 
can never be found, try this simple 
method to keep those pencils cor- 
ralled. An ordinary automobile dis- 
tributor cap makes an ideal holder. 
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for _ you buy or specify 


ve coatings 


STUDY THIS ENGINEERING APPROACH 
COMPARE... 


Solids contents 
Coverage per gallon 
Mil feet per gallon 

Mil. thickness per coat 
Resistance to corrosive 


Estimated 


Cost per sq. 
of service 


AFTER YOU HAVE COMPARED, YOU WILL CHOOSE 
CARBOLINE COATINGS 


because Carboline Coatings score high on all these basic 
points. Use this sound engineering approach to compare 
protective coatings .. . don't buy blindly. You will convince 
yourself that quality protection is far more important and 
economical than low initial cost paint. 


FREE... new 12”x18” comparative guide form blanks 
for your use in comparing coating systems. Shows method 
to arrive at cost per sq. ft. per year of service for each sys- 
tem considered. Write for your free copy today. 


Sales Offices in New York, Philadelphia, Detroit, Chicago, 
Houston, San Francisco and other leading cities. 


A Division of Mullins 
Non-Ferrous Castings Corporation 


Specialists 
in Corrosion Resisting 


Coatings and Linings 
345 Thornton Ave., St. Lovis 19, Mo. : 


For more data on advertised products, use Readers’ Service Cards, last page. 





34 Million Pounds of Stee! Saved 


+ 


HIGH WORKING STRESS. These vessels are of Chicago 
Bridge & Iron Company’s Hortonsphere construction. They 
were designed for storing natural gas at a pressure of 71.1 
psi in Tokyo, Japan . . . with an earthquake factor of 0.30 
and wind pressure of 26 Ibs. per sq. ft. on the projected 
spherical area. USS “T-1” Steel vessels were built to a 
maximum allowable working stress of 36,000 psi with 90% 
weld joint efficiency. This stress is about one-third of USS 
“T-1” Steel’s ultimate tensile strength. Each vessel is 
supported by 14 tubular columns, 18 inches in diameter. 
The top portion of each column, which is welded to the 
sphere, is made of USS “T-1” Steel. The columns rest on 
14 concrete piers which are interconnected by reinforced 
concrete struts. Chicago Bridge & Iron Company is now 
fabricating steel for two additional, slightly smaller vessels 
of similar construction for Tokyo Gas Works, Ltd. 


rere 
t 
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in Iwo Giant Pressure Vessels 
by using USS “T-T" STEEL! 


Six conventional pressure vessels would have 
been required to provide the same capacity, under 
the same pressure, as these two natural-gas storage tanks 
made from USS “T-1” Steel. 

The six conventional vessels would be built with 
structural carbon steel which has a yield strength only 
one-third as great as USS “T-1” Steel. As a result, the 








FIELD WELDING. Each vessel contains 188 separate USS “T-1” 
Steel plates (Quenched and Tempered, Firebox Quality), 0.73- 
inch thick, which were welded in the field with E12016 electrodes. 
All welds were 100% X-Rayed. The steel was fabricated by 
Chicago Bridge & Iron Company in Greenville, Pennsylvania. All 
fittings—including two 16-inch nozzles, two 20-inch manways and 
many smaller nozzles—were forged from USS “T-1” Steel 


billets. 
77] 


maximum size of each vessel would be restricted . . . the 
shell walls would have to be thicker . . . and the six 
vessels, together, would weigh nearly 214 times as much 
as the two vessels that were actually built with USS 
“T-1” Steel. 

The six conventional vessels, being heavier, would 
have required more foundation material and supports 
... would have been more expensive to ship, to handle, 
to erect .. . and would have occupied much more ground 
area. 

USS “T-1” Steel—with a yield strength of 90,000 psi 
—was the only existing steel from which the two large 
vessels could have been built economically. Structural 
carbon steel is not strong enough. High alloy steels are 
not easy to weld—and they cost more than USS “T-1” 
Steel. USS “T-1” Steel has both the extra strength and 
the excellent weldability that are needed. 

These two vessels were built for Tokyo Gas Works, 
Ltd., Tokyo, Japan, under the supervision of erection 
engineers of Chicago Bridge & Iron Company. Chicago 
Bridge & Iron also designed the vessels and fabricated 
the steel. 

NEW BOOKLET AVAILABLE! Our new revised booklet on USS 
“T-1” Steel gives you complete facts about the application of 
this remarkable steel. Much new information has been added on 
welding and fabrication, and all other information has been 
brought up to date. If you design steel structures, you need this 
booklet. Write, today, for a free copy. Or get in touch with the 


nearest USS Sales Office. United States Steel, Room 2801, 
Pittsburgh 30, Pennsylvania. 





A COMPARISON of two typical methods of constructing these 
Japanese pressure vessels: one, with USS “T-1” Steel, and the 
other, with structural carbon steel, is shown in the following 
chart, courtesy of Chicago Bridge & Iron. 


USS “T-1”" Steel Structural Carbon Stee! 
Full X-Ray Required Full X-Ray 90% Joint 





Pressure 71.1 71.1 
Stress (psi) 

Diameter (Ft) 

Wall Thickness (in.) 


Geometric Volume (Cu. Ft) | 
Weight (Each Vessel) Tons 


Number Of Vesseis Required To Pro- 
vide 1,414,000 Cu. Ft. Geometric Cap. 


Total Weight Tons (Ali Vessels) | 


Weight Saving Using “T-1” 
Steel (Million Pounds) 








CONSTRUCTIONAL ALLOY STEEL 





UNITED STATES STEEL CORPORATION, PITTSBURGH - COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA; 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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STOPPED CORROSION and FOULING 
in this CATALYTIC POLYMERIZATION UNIT 
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THE PROBLEM 


1. Corrosion of the steel tube 
bundles of the flash tower over- 
head condenser with accumu- 
lator water pH of 4.5 or below. 


= ee ene oe eeee ConsIDER further the economy of dosage... 10 ppm to 


trays in the depropanizer and 
debutanizer on normal six- flash tower, and 10 ppm to depropanizer and debutanizer, 
month run. 


And bear in mind that this was no isolated success story. 
The same advantages—less downtime, better thruput and 


Nalco Inhibitor fed to the over- effective protection for costly equipment—can be brought 
head of the flash tower, and : = 
to the reflux of the depropen- to your refinery by the use of Nalco Corrosion and Fouling 


izer and debutanizer towers. Inhibitors. Ask.your Nalco Representative or write direct. 


sc Setorabts axes ninepeesre NATIONAL ALUMINATE CORPORATION 
water reduced from .75 pounds 6259 West 66th Place e Chicago 38, Illinois 
per day to .04 pounds per day. Telephone: POrtsmouth 7-7240 
CANADA: Alchem Limited, Burlington, Ontario 
2. No deposits in screen trays NORTHWESTERN UNITED STATES, HAWAII and ALASKA 
after six-month run. The Flox Company, Inc., Minneapolis 3, Minnesota 
ITALY: Nalco Italiana, S.p.A. 
WEST GERMANY: Deutsche Nalco-Chemie GmbH 
SPAIN: Nalco Espanola, S.A. 


SYSTEM... Serving Industry through Practical Applied Science 
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Who's Building .. . 








New Design Reduces Radiant Section 


Tubes are double fired and vertically suspended 


to receive more even heating in this furnace design. 


An Entirety New Ibe IN Proc- 
ess heater design is now in use at Sun 
Oil Co.’s Marcus Hook, Pa. refinery. 
The principle involved is the double 
firing of vertically suspended tube 
banks in the 
heater. 


radiant section of a 

Several such heaters, designed 
jointly by Sun’s Engineering division 
and the Alcorn Combustion Co., were 
recently installed by Sun as part of 
its new petrochemicals plant. 

The process stream is heated en- 
tirely in the radiant section where the 
tubes are arranged in a vertical posi- 
tion. Horizontally-mounted burners 
are located on both sides of the tube 


banks and at several elevations. Since 


each of the tubes stands in the same 
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vertical plane and receives an equal 
amount of heat from both sides, there 
is a minimum variation in the cir- 
cumferential heat density around the 
tubes. Because the burners are located 
at different elevations along the tubes, 
the 
density is negligible. 


longitudinal variation in heat 

Application of heat in this arrange- 
ment permits a one-third reduction in 
the of radiant 
that must be provided as compared to 


mount tube surface 
a conventional wall-tube heater de- 
sign. 

The convection section of the heater 
is mounted on top of, and lengthwise 
to the firebox. It has a horizontal tube 
arrangement and is designed to gen- 
erate 450 psig process steam. The 





over-all efficiency of the heater is 82.5 
percent, based on the net heating 
value of the fuel, It is designed for 
combination oil-gas firing. 

Several structural and mechanical 
advantages are included in this de- 
sign, Since the vertical tubes are sus- 
pended at the top and merely guided 
at the bottom, they remain perfectly 
straight at high temperature levels. 
This suspension-guide arrangement 
also eliminates the need for costly in- 
termediate tube supports. 

The vertical-tube coils may be com- 
pletely shop-fabricated and _heat- 
treated prior to installation in the 
heater as assembled Ground 
space requirements for these heaters 


units. 


are small. 


Socony Plans Four New Units 

Socony Mobil Oil Co. has an- 
nounced plans for construction of new 
processing units at four Mobilgas re- 
fineries. A contract has been awarded 





Twin stacks at Sun Oil Co.’s Marcus Hook refinery mark the latest design in heaters which can supply as much as 400 million Btu's an hour. 
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INDUSTRIAL HOSE - CONVEYOR BELTING AND MACHINERY - VIBRATING EQUIPMENT - DESIGN, MANUFACTURE, 
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STORMY PETROL 


This tanker must be loaded half a 
mile at sea without protective har- 
bor or breakwater. When heavy 
seas are running, she must be 
moored 75 to 100 feet from the 
dock. The hose bridging the gap 
was failing prematurely, until 
Hewitt-Robins ‘Monarch” Hose 
was installed. Service records now 
show more barrels per length 


Building better loading hose to 
feed storm-tossed tankers is but 
one of the ways that Hewitt- 
Robins is helping industry through 
better bulk materials handling 
equipment. To obtain complete 
information about Hewitt-Robins 
products and services, refer to 
our classified telephone listings or 
write directly to our office in 

Stamford, Connecticut. 


of hose than ever before. @ 


HEWITT-ROBINS 


ENGINEERING AND ERECTION OF BULK MATERIALS HANDLING SYSTEMS - “JONES” POWER TRANSMISSION EQUIPMENT 
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Who's Building... 


to the M. W. Kellogg Co., New York City, 
for erection of a sulfuric acid alkylation 
unit at the Buffalo, N. Y., refinery. The 
unit is designed to produce 2435 b/d of 
alkylate. 

Another sulfuric acid alkylation unit, 
with a capacity of 3500 b/d will be built 
at the refinery at Trenton, Mich. Con- 
struction contract for this unit has been 
awarded to The Fluor Corp., Los Angeles, 
Calif. 

A catalytic reforming unit will be built 
at the Augusta, Kan., Mobilgas refinery. 
This unit will have a throughput capacity 
of 9000 barrels per stream day and will 
employ an alumina catalyst impregnated 
with platinum. The construction contract 
has gone to J. F. Pritchard and Co., Kan- 
sas City, Mo. 

Two new units are to be built at the 
Casper, Wyo., refinery. In addition to a 
3000 b/d catalytic reformer and pre- 
treater, the construction program includes 
a 3250 b/d catalytic hydrodesulfurization 
unit. J. F. Pritchard and Co. will con- 
struct both these units. 


The Girdler Co. will design and build 
a packaged Girbotol plant for Delta Re- 
fining Co., Memphis. It will purify 1500 
b/d of a propane-butane liquid hydrocar- 
bon mixture by removing 10,000 pounds 
of hydrogen sulfide. 

A twenty percent water solution of 
diethanolamine will be employed in a 
liquid phase absorber to scrub the hydro- 
gen sulfide from the hydrocarbon. The 
amine solution will be regenerated in a 
conventional reactivator for subsequent 
reuse in the absorber. 

Girdler, a division of National Cylinder 
Gas Co., Chicago, expects to have the 
plant completed by February, 1957. It is 
being prefabricated in Louisville. 


International's Talara Refinery 
Continues Postwar Expansion 


Since World War II International Pe- 
troleum Co., an affiliate of Standard Oil 
(New Jersey), has invested just under $7 
million in new equipment to modernize 
and increase the capacity of its refinery 
located at Talara, Peru. 

The major item in this modernization 
program was $3 million expenditure for a 
new 45,000 b/d atmospheric crude pipe- 
still. This unit was built to re place a bat- 
tery of five shell stills dating from World 
War I, It increased the refinery’s crude 
charge capacity from 33,500 to 45,000 
b/d when it was put on stream in July, 
1954. Until that time, two of Talara’s four 
thermal cracking coils had been used as 
crude distillation units with a third oper- 
ating on a part-time basis. After the new 
pipestill went on stream, these units re- 
verted to full-time cracking. This increased 
the refinery’s reduced crude cracking ca- 
pacity from about 6000 to 16,000 b/d. 

Additional tankage was required be- 
cause of increased thruput. By the end of 
1956 almost $2 million was spent on new 
and replacement tankage. At the same 
time, new bulk loading facilities required 
to reduce tanker turnaround time were 
installed at a cost of about $100,000. 
About 98 percent of the refinery output 


is moved by tanker. 

In addition to producing the major 
petroleum products, the Talara Refinery 
also turns out propane, solid and liquid 
asphalts, lube oils and greases. A new 
grease plant, having a rated capacity of 
6 million pounds per year, was recently 
placed in operation. Over $250,000 has 
been spent since 1950 for the new grease 
plant and for modernizing the lube oil 
compounding and blending plant with its 
packaging equipment. Tankage installed 
10 years ago for handling LPG was found 
inadequate as the result of the increased 
demand in Peru for this product. Conse- 
quently, two additional storage tanks are 
now being built. 

During the postwar period, utility pro- 
duction and distribution were improved 
when over $1 million was spent to mod- 
ernize power generating facilities and to 
construct a new steam generating plant 
and a salt water pump station. 

Shortly after the war the Talara Re- 
finery, after evaluating the effectiveness 
of its fire fighting system, decided to in- 
stall more modern equipment. This pro- 
gram of modernization is now about half 
finished. It will be completed some time 
in 1957 at a cost of just over $200,000. 





lraqui General Director of the Oil 
Refineries Administration has reportedly 
requested bids for expansion of the Daura 
refinery at Baghdad from 25,000 to 48,000 
barrels per day. Closing date for the bids 
is April 1, 1957. 





Flying A Refinery Nears Completion 


Shown are two of the 11 major manufacturing units nearing completion at Tidewater Oil Co.'s 
new Delaware Flying A refinery. In the foreground is the alkylation plant, and at the right is the 
catalytic reformer. The 130,000-bpd refinery is scheduled to go into large scale production shortly, 
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Esso Standard S A F expects to com- 
plete construction of its new catalytic 
cracking unit at the Port Jerome refinery 
in northwestern France during the first 
quarter of 1957. The unit is rated at 20,- 
000 b/d, and its principal output will be 
high-octane fuels, liquefied gases, and feed 
stock for petrochemicals, 

Reportedly, construction of a new hy- 
droformer is being contemplated for the 
Port Jerome refinery. 


Hooker Electrochemical Co. has 
completed a $5 million plant at Kenton, 
Ohio, for the output of plastic moulding 
compounds. 


Shell Oil Co. will add 20 million pounds 
a year of isopropyl alcohol in an expan- 
sion program at its plant on the Houston 
ship channel, Two distillation towers, four 
converters, and water cooling facilities will 
be added; cost of the project was not 
disclosed. The work at Houston is part of 
a general Shell expansion program which 
also involves plants at Norce, La., and 
Dominguez, Calif. Upon completion, a 
total of 120 million pounds yearly will 
have been added to present production. 


Clark Oil and Refining Co. will 
build a 16,000 b/d fluid catalytic cracker, 
a 16,000 b/d alkylation plant, and a gas 
recovery unit at its Blue Island, IIl., re- 
finery. The new units will go on stream 
sometime this year. These new units plus 
the recently completed crude topping unit 
are part of a $5 million expansion pro- 
gram. 


Creole Petroleum Corp. will build a 
500 b/d lube oil plant at its Amuay re- 
finery in Venezuela. Construction will start 
in April with completion slated for early 
1958. This project is part of a general 
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oy @ appreciation I our many customers 

throughout the years for quality, depend- 

ability anil service of Fis, Products 

has died tiated, this 75th _Auivigaee : . 
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W.C.NORRIS MANUFACTURER, INC. 


TULSA, OKLAHOMA 


BRANCHES: 
GREAT BEND. KANSAS: CORPUS CHRISTI. Sines 1882 OKLAHOMA CITY, OKLAHOMA 
HOUSTON, KILGORE. ODESSA, WICHITA FALLS, TEXAS SALEM, ILLINOIS; CASPER, WYOMING; 


WEST COAST?DIST.: REPUBLIC SUPPLY CO. OF CALIF. LOS ANGELES 








BREAE THIS..: 


Not the bottle, but the contents. For this vial contains 
the greatest obstacle in the reclamation of slop oils— 
the highly stable oil/water interfacial emulsion that 
remains after the usual settling, skimming, sedimen- 
tation, and chemical treatment. 

Dicalite filtration breaks this emulsion...and 
slop oil filtration units now operating with Di- 
calite prove that it’s not only economical, but 
profitable! Reports from several refineries indicate 
that the value of the separated, clean oil recovered 
by Dicalite filtration will amortize the entire cost of the 
filtration unit in less than two years, after which oil 
recovery will return a clear operating profit. 

Dicalite diatomite filteraids break this tight emul- 
sion by rupturing the minute oil globules as they pass 
through the filter cake, and by trapping the minute 
solids which help to make this emulsion so stable. 
After filtration, clean oil and water separate easily 
into distinct layers on standing. The water contains 
so little oil that it may be re-cycled for process water 
in some applications, or may be discharged to waste 
without violating the stream pollution laws of any 
state. 

Write today for more complete information. 


)iealite 


Great Lakes Carbon Corporation, 612 S. Flower St., Los Angeles, Calif. 
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expansion program at Amuay. Later, a 
fourth pipe still will be added which will 
eventually bring the total crude capacity 
to about 300,000 b/d by 1958. 


| Standard Oil Co. (New Jersey) 


is still planning on building its 40,000 b/d 
refinery in Norway. Presently, Norway is 
studying a Standard proposal to build 
the $30 million refinery on the east side 
of the Oslo fjord. The company, A/S 
Norske Esso now has a 1800 b/d skim- 
ming, lube, and asphalt plant in that 
country. 


| Monsanto Chemical Co., St. Louis, 
| Mo. plans to expand its capacity of phenol 
| by investing several million dollars in ad- 
| ditional production facilities at its Mon- 


santo, Ill., plant. The expansion, scheduled 
for completion in the second half of 1958 
will boost Monsanto’s phenol capacity by 
approximately 25 percent. 


Du Pont Co. (United Kingdom), 


Ltd., has taken option on a 381 acre tract 


| in northern Ireland as a prospective site 


for a neoprene synthetic rubber plant. The 


| site is four miles northeast of Loundon- 
| berry and 55 miles northwest of Belfast. 


A major portion of the acreage was the 
former Maydown Airdrome, a military 
flying field used during World War II. 
Construction of the plant is expected to 
commence early this year, assuming suc- 
cessful completion of engineering and eco- 


| nomic studies now under way. 


Tidewater Oil Co. has awarded a 
contract to Bechtel Corp. for construction 


| of a 22,500 b/d Houdriformer at its Avon 


refinery near San Francisco. Work will 
start on the plant early next year and 


| will be completed in 1958. 


| Texas Natural Gasoline Corp.’s 


new natural gasoline recovery plant, 30 
miles south of Glendive, Mont., has gone 
on stream. The plant will process wet gas 
from the Pine and Cabin Creek fields in 
Wibaux and Fallon counties. 


Humble Oil & Refining Co. will con- 


struct a large ethylene recovery plant the 
first part of this year at its Baytown 
refinery. 

The unit, a part of Humble’s program 
of expansion in the petrochemicals field, is 
scheduled for completion about the mid- 
dle of 1958. It will recover more than 
80 million pounds of high purity ethylene 
a year from refinery gases using a low 
temperature fractionation process. Its ca- 
pacity could be more than doubled by 
later equipment additions. 


Construction of the unit will be in con- 


| junction with the new fluid catalytic 
| cracking unit and associated light ends 
| units which will also be built at the re- 


finery next year. 


Clark Oil & Refining Co. has com- 
pleted the 1956 phase of a $5 million 


| expansion program with expenditures of 
| more than $2 million since the growth 
| project was announced. 


The expansion program will boost out- 


| put at the firm’s Chicago refinery from 
| 21,000 to 30,000 barrels daily. A two-year 


PETROLEUM REFINER—V ol. 36, No. 1 





3,200-Lb. Bell Rides High on 
1%-Lb. Tuffy Sling 


Tuffy takes unusual jobs in stride. The bells are safely 
in place atop the 180-ft. carillon tower of the new 
St. Luke’s Methodist Church in Oklahoma City, and 
a Tuffy Sling played an important part in getting 
them there. 


The contractor (who used Union Wire Rope 100% on 
this building) asked Union Wire Rope Corporation 
to come up with a sling strong enough to lift the 42 
bells (one at a time) into place in the tower. The 
bells ranged from a little fellow of 22 pounds to a 
giant of 3200 pounds. What’s more, an eye of the 
sling would have to be put through a l-inch hanger 
at the top of the smallest bell. 


Ticklish assignment? You bet. Those bells were made 
to special order in Holland. But we had the answer 
in one of our %-inch U-1 Tuffys. The job of raising 
$31,000 worth of bells, entrusted to a $7.40 Tuffy 
Sling, was safely accomplished. 


Machine-Braided Wire Fabric Popular 
Successor to Wire Rope in Sling Construction 


The unique machine-braided construction of Tuffy slings 
provides a combination of super flexibility and extra tough- 
ness never possible with ordinary wire rope. The difference 
is in the patented 9-part fabric, braided by machine in a 
process that eliminates inequalities of hand-braiding. 
Result: a fabric which can be bent easily and repeatedly 
around small radii or abrupt corners. 


Mail Coupon for Free 
Tuffy Sling Handbook 


60 pages packed with information 
about new, factory-fitted Tuffy slings 
with pressed-on super-strength 
ferrule. Plus facts on nearly a dozen 
new and standard fittings, and 
complete data and charts on all 
Tuffy slings. And a brand-new 
engineer's notebook and riggers 
manual. Send for your copy now. 
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So Flexible Kinks 
Pound Out Without 
Sling Damage 


Tie a knot in a Tuffy sling. Pull it as tight as you can with 
your hands and feet. Then untie it. See how easily the 
braided fabric straightens out again. You kink it with the 
aid of a vise, but it’s still easy to straighten the fabric 
without material damage. If one of the nine parts is cut or 
broken under severe punishment or abuse, it does not result 
in stranding. No need to tell you this flexibility eases and 
speeds the hitching and unhitching of loads. 


Tuck-Splicing & Pressed- 
On Ferrule Make Eyes 


“Tuffy Tough” 
The development of Tuffy aA OR fabric, with its 
big user-economies of greater strength, faster handling and 


longer service life—was followed by the introduction of the 
revolutionary Tuffy ferrule. 


This ferrule, slipped over the tuck-splice of the eye and 
pressed on under great pressure, holds so tight that it gives 
the eye of the sling 100 per cent of the strength of the 
fabric. Result: greater safety, speedier handling, more sling- 
eye strength—at no increase in cost! 


corp. 


2284 Manchester Avenue, Kansas City 26, Mo. 


Specialists in high carbon wire, wire rope, braided wire fabric, stress relieved wire and strand 
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W™M™SON -HILLCO 
TAPPING MACHINES 


FOR CUTTING BRANCH OPENINGS 
INTO HIGH PRESSURE’ OR HIGH 
TEMPERATURE PIPING 


Without Shutdown 


“All Machines tested to 2,175 p.s.i. 


Big-Inch Tapping Operation 


wmson STOPPLE 


FOR MAKING REPAIRS AND 
ADDITIONS TO PIPING WHILE 
FLOW CONTINUES THROUGH 
TEMPORARY BY-PASS 


STOPPLE holding 400° F. steam 


MACHINES IN STOCK FOR: 
PIPE SIZES 3” TO 36” 
STEEL OR CAST IRON, CONTAINING: 


e@ Ol @ GASOLINE 
e@ GAS @ WATER Write for RENTAL-PURCHASE 
@ STEAM @ PROPANE Information & Bulletins 


TD. Wéillicmvon.l me. 
P.O. BOX 4038 TULSA 9, OKLAHOMA 


REPRESENTATIVES: HOUSTON ¢ AMARILLO e¢ PITTSBURGH ¢ 
PLAINFIELD, N. J. © JOLIET, ILL. © JACKSON, MICH. © 
LOS ANGELES e SAN FRANCISCO ¢ BARTLESVILLE, OKLA. ¢ 
SEATTLE « EDMONTON @ TORONTO © CALGARY « VANCOUVER ¢ 
BUENOS AIRES ¢ CABIMAS, ZULIA, VENEZUELA ¢ DURBAN, 
NATAL, SOUTH AFRICA e PARIS, FRANCE 


For more data on advertised products, use Readers’ Service Cards, last page. 
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target date for completion was set when 
the program was announced six months 
ago. 


Texas-U. S. Chemical Co. has pur- 
chased the 26-acre Sedgefield Manor prop- 
erty in Parsippany-Troy Hills Township 
of Morristown, N. J., for the construction 
of a research center, Final papers for the 
property sale were signed by attorneys 
representing Texas-U. S. and the seller. 

Work will start immediately to convert 
space in a house on the property into of- 
fices. Construction of a center for research 
on synthetic rubber and _ petrochemicals 
will get underway next year. 


Tidewater Oil Co. has placed in opera- 
tion three large petroleum processing 
plants at its new Delaware Flying A re- 
finery. They are a 102,000 b/d Orthoflow 
fluid catalytic cracking plant, a gas plant, 
and a catalytic polymerization plant. 

In September, a 130,000 b/d crude 
distillation plant became the first unit to 
go on stream at the refinery site 15 miles 
south of Wilmington. 

The greater portion of the partly fin- 
ished products from the four units now 
in operation are being placed in storage 
pending completion of several other major 
units still under construction. The entire 
refinery is scheduled to be operating early 
this year. 


National Cooperative Refinery 
Association has completed construction 
of a 1560 b/d alkylation unit at McPher- 
son, Kan. The unit is licensed by Univer- 
sal Oil Products Co., and was designed 
and built by The Refinery Engineering 
Co., Tulsa. 


Sioux Oil Co. is building a natural gas- 
oline plant at Newcastle, Wyo. Dry gas 
from the plant will be used as fuel at 
Sioux’s two refineries at Newcastle. Plant 
capacity will be about 4 million cu. ft. 
daily. 


General Aniline and Film Corp. 
has awarded a contract to SD Plants, Inc., 
construction subsidiary of Scientific Design 


| Co., to build an $8 million plant at Lin- 


den, N. J., to produce ethylene oxide and 
ethylene glycol. Work has already started 
on the project which is located adjacent 
to Esso Standard Oil Co.’s Bayway refin- 
ery which will supply ethylene for the 
process. 

General Aniline will use the direct air 
oxidation process licensed by Scientific 
Design Co. The plant will be capable of 
producing 60 million pounds of ethylene 
oxide and 35 million pounds of ethylene 
glycol annually. 


Rheinische Olefinwerke, the Ger- 
man firm, will hike production of high- 
pressure polyethylene and styrene mono- 
mer at its Wesseling plant from 10,000 
tons a year to 30,000-35,000 tons a year. 
Cost of the expansion will run around 
$33.3 million, with completion expected 


by 1958. 


Tokyo Rayon and Teikoku Rayon 
are negotiating with Imperial Chemicals 
Industries for an 11 year license to pro- 
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Ten years ago, B&W introduced 

this 3000° castable which offers a 
combination of high temperature use 
limit, as well as very low iron 
content. B&W Kaocast can either 
be gunned or cast in place. 


BaW Kaocrete-Li 

After two years of extensive field 
service, B&W adds Kaocrete-LI to 
low iron content castables. B&W 
Kaocrete-LI, which has an iron 
content of less than 1%, has 
exceptionally high strength for 
resistance against abrasion and 
erosion. It has sufficient refractoriness 
for use at temperatures to 2700 F. 
Suitable for both gunning and casting. 


Another new castable with over 
two years of field service, B&W 
Kaolite-LI has high insulating 
properties due to its light weight 
(only 59 pounds per cubic foot). Its 
iron content is also less than 1%. It 
is designed to be applied with a 
cement gun only. Installation and 
maintenance time can be cut since 
Kaolite-LI does not require water 
curing and heat can be applied 
directly after gunning. 


B&W Kaocrete-32 


Developed for special high 
temperature service, B&W 
Kaocrete-32 has extremely high 
strength and a use limit of 
3200 F. It can be poured, 
plastered or gunned into place. 


i 
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Properties of B&W Low Iron Content Castables 

















B&W B&W B&W B&W 
Kaneact Kaocrete | Kaolite | Kaocrete 
LI LI 32 
Use limit, °F 3000 2700 2300 3200 
Melting point, °F 3200 3100 2700 3297 
Average density 
lb/cu ft after firing 126 131 59 134 
Average % Fe,0, 1.0 0.9 0.8 1.0 
1000 F 700 2500 350 1000 
Cold 1500 F 500 2500 350 800 
crushing 2000 F 400 1200 300 750 
strength— 2200 F 500 1300 450 1000 
psi average— | 2400F | 500 | 1600 ee 2000 
after heating 
for 5 hrs. at: 2600 F 1000 6000 _ 3000 
2800 F 2200 _ — 3500 
3000 F 3500 — — 4000 
3200 F — — — 5000 
1000 F 0.3 0.2 0.3 0.2 
Permanent 1500 F 0.3 0.2 0.4 0.2 
— 2000F | 05 0.2 0.4 0.2 
shrinkage— ; 
average % 2200 F 0.5 0.2 0.6 0.4 
less than— 2400 F 0.5 +0.1 — 0.5 
after heating 9600 F 05 < oe 05 
for 5 hrs. at: 
2800 F 0.5 — — 0.5 
3000 F 0.3 -- - 0.2 
3200 F — _- _ 0.1 
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J-M BLAZECRETE 
builds longer lasting 


refractory linings... 


That’s why it pays you to use this hydraulic 
setting refractory for temperatures to 3000F 


Blazecrete* linings last longer because 
they resist spalling, withstand slagging 
action, and are not harmed by rapid 
temperature changes. 


Thus you cut down on refractory 
maintenance costs—and you save on 
labor costs, too, because Blazecrete goes 
on fast. For troweling, just mix Blaze- 
crete with water as you'd mix ordinary 
concrete ... then slap-trowel it in place. 
When gunned, it adheres readily with a 
minimum of rebound loss. Either way, 
Blazecrete may be applied easily with- 
out laborious ramming or tamping. 


Three types of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed. 


3X BLAZECRETE—For temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 
*Reg. U.S. Pat. Of. 


Whether you gun it... 


or slap-trowel it... 


Johns-Manville BLAZECRETE 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—For tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete. 


L. W. BLAZECRETE— For temperatures 
through 2000F. An insulating refractory 
... light in weight, low in thermal con- 
ductivity. Adaptable and economical for 
many other applications. 


Send for Brochure RC-28A on Blaze- 
crete and its companion material, Fire- 
crete*. ..the hydraulic-setting castable 
refractory for making 


special shapes and lin- 
/ 
Fiery, 
Blazoernty 







ings. Write Johns- 
Manville, Box 14, New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 
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BUILDS BETTER REFRACTORY LININGS 
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duce Terylene. By April, the two firms 
hope to be turning out five tons a day of 
the fiber. 





Phillips Petroleum Co. will build a 


3000 b/d combined feed fluid catalytic 
cracking unit at its Great Falls, Mont., 
refinery. Procon, Inc. will do the construc- 
tion with on stream date scheduled for 


| spring of this year. 


Apache Powder Co. plans to build a 
30 ton a day ammonia unit at Benson, 
Ariz. 


The Iraq Government is expected to 
request bids for the construction of a plant 
at Kirkuk to extract sulfur from natural 
gas. A plant with extraction capacity of 
about 275 metric tons of sulfur per day 
is envisioned. 


Cities Service Co. has announced plans 
for a $30 million expansion of refining 
and marketing activities in Canada, Major 
item will be construction, during 1957, of 
a 20,000 b/d refinery in the Toronto area, 
at a cost of approximately $22 million. 
Location of the refinery in the Toronto 
area was determined by that area’s ready 
access to growing markets, pipeline trans- 
portation from Canadian oil fields, and 
water transportation via the new St. 
Lawrence Seaway. Engineering contrac- 
tors are C. F. Braun Co. of Canada, Ltd., 
Toronto. 


Shell Chemical Corp. has announced 
the completion of two new Epon resin 


| units at its Houston plant that will triple 


its production of the resins. One of the 
units will produce liquid grades of the 
resin and the other solid grades. The unit 
to produce liquid grades will go into pro- 
duction early this month. The second unit 
is now in production. Previously, the 
liquid resins were produced alternately 


| with solid grades in other units at the 





Houston plant. 


Petroleum Chemicals, Inc., has an- 
nounced plans for construction of a multi- 
million dollar petrochemical plant at Lake 
Charles, La., to produce 200 million 
pounds annually of ethylene for industrial 
use. P. C. I., which is owned jointly by 
Cities Service Co. and Continental Oil 
Co., recently moved its general offices 
from New York to New Orleans. 

The new plant will be one of the first 
to offer commercially both the standard 
and high-purity grades of ethylene. The 
Lummus Co. is the contractor. 

Construction on the Lake Charles in- 
stallation was started a month ago, and 
completion is scheduled for January, 1958. 
It will be built adjacent to Petroleum 
Chemicals’ butadiene facility at Lake 
Charles. 

The Conoco and Cities Service refineries 
at Lake Charles will supply refinery gases 
as the raw material for producing ethyl- 
ene at the new plant. 


Douglas Oil Co. of California has 
awarded a contract to the Macco Corp. 
for the construction of a unifining proc- 
ess unit at the company’s Bakersfield 
refinery, As the first step in a planned 
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: he How Sheffield 
Serves a Booming Market 

















he 
ly 
he The Liquefied Petroleum industry is flashing one of the most 
phenomenal growth records on the industrial scene today. From one 
m" million in 1940, consumers of this heat-rich, clean fuel have multiplied 
ti- to nine million. 
k 
on Along with matching Sheffield steel plate for forming into tank shells, 
sd the deep drawn, semispherical Sheffield tankheads pictured go 
il to tank manufacturers across the nation. 
ces 
The uses of LP gas are numerous and expanding. On the farm, it performs 
a Look to Sheffield such chores as cooking, heating, refrigeration, machinery and tractor 
"he Sor Gualty Calen end. Mw propulsion, crop drying and weed-burning—and now air conditioning. 
7 Stocks Neoded tn Products of aoe In addition to this growing LP gas market for these pressure vessels 
m4 near HE made of Sheffield steel components, another big potential market looms 
um Shapes, Manufacturers Wire, Bot UP in the handling of liquid fertilizer. It seems a certainty the 
ake and Nut Products, including Struc- demand for pressure vessels will continue. If you have an active 
A tural Bolts. interest in this booming industry let us tell you how we can serve your need. 
ases 
hyl- 
oo SHEFFIELD DIVISION 
cor ARMCO STEEL CORPORATION 
— SHEFFIELD PLANTS: HOUSTON « KANSAS CITY * TULSA 
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expansion and modernization program 
costing in excess of $1.25 million which 
will include a new 12,000 b/d topping 
plant, this unit will substantially increase 
the company’s capacity for producing high 
octane motor fuels. The unifining unit is 
scheduled for completion by June 1, 1957. 


Tidewater Oil Co. has completed eight 
buildings, forming an administrative cen- 
ter and laboratories for its new Delaware 
Flying A refinery, 15 miles south of Wil- 
mington. The eight new buildings include 
an administration center, two laboratories, 
a fully equipped firehouse, an industrial 
relations building, a “change house” for 
employes, a pilot experimental building 
and a large maintenance center. 


Ammonia Chemical Corp. of Cali- 
fornia and Monterey Oil Co. will build a 
$5 million anhydrous ammonia plant at 
Huron, Calif. Construction is scheduled to 
start this month with completion slated 
for about a year later. The plant site is 
adjacent to the main Texas gas transmis- 
sion line of Pacific Gas and Electric Co. 


Dorchester Corp. will build a com- 
bination catformer and unifiner unit with 
a 1000 b/d capacity at its White Deer, 
Texas plant. It will upgrade depentanized 
natural gasoline to 97 octane, and an iso- 
pentane blend will bring the octane rating 
up to 98 plus. The unit is being built by 
Grebe and Doremus Process Co. of Hous- 
ton. 


Imperial Oil Co. Ltd., is formulating 
plans to boost the capacity of its 9200 
b/d Calgary refinery to handle a new 
source of crude. Nothing is certain yet, 
but the company has applied to the Cal- 
gary Technical Planning Board for the 
purchase of 300 acres adjoining the pres- 
ent refinery. 


Shell Co. of Australia Ltd., has 
placed a new 6700 b/d platformer unit on 
stream at its 36,000 b/d refinery at Gee- 
long, Australia. Addition of this unit com- 
pletes the third stage of construction at 
the refinery and increases the company’s 
capital investment to almost $62 million. 


Phillips Petroleum Co. and Pacific 
Petroleums Ltd., will participate in a 
$30 million natural gas and refinery proj- 
ect at Taylor, British Columbia, thirteen 
miles southeast of Fort St. John in the 
northeast part of the province. First, a 
$15 million gas scrubbing plant under 
construction for Westcoast Transmission 
will remove propane, butane, natural gas- 
oline, and other products from natural 
gas and will be the initial feed stock for 
a Phillips-Pacific refinery. Pacific will 
build basic refining facilities and Phillips 
will then construct aviation gasoline units. 
Pacific Petroleum will be the operator of 
the integrated refinery when it is com- 
pleted, while sharing interest in it on a 
50-50 basis with Phillips. Distillation, cata- 
lytic desulphurization and reforming units, 
dehydrogenation, isomerization, and alky- 
lation units are planned, in addition to 
loading, blending, and storage facilities. 


Ammonia Chemical Corp. of Cali- 
fornia will build a $5 million anhydrous 
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Only 7 to 10 Minutes to Renew 
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Service Life of New Gate Valve 


Patented development assures replacement of seat ring while valve remains installed. 


Without removing the valve body from the 
line, you replace the nickel-alloy seat rings in 
Fairbanks new patented Renewable Seat Ring 
Gate Valves. In 7 to 10 minutes, from the time 
the line is shut down until it is put back into 
operation, you have given a new service life, 
a new life of dependable tight closure to your 
valve, 


Just 7 to 10 minutes of your maintenance 
man’s time — only 7 to 10 minutes of “down- 
time” on your steam, water or process piping 
lines — and you have the equivalent of a new 
valve in the line. Think of the savings: where 
once at least one hour, under the most ideal 
conditions, was required to replace a gate valve 
in the line, the job is now accomplished in from 
7 to 10 minutes. 

Field tested for over two years, under all 
conditions from steam to corrosive liquids, the 
revolutionary new Fairbanks Renewable Seat 
Ring Bronze Gate Valve has proven completely 
satisfactory — absolutely dependable. 

Made with either rising stem or non-rising 
stem construction in %",%",1",1%”,1%” and 2” 
sizes, the Fairbanks Renewable Seat Ring 
Bronze Gate Valves are recommended for severe 
service conditions on 200 lb. steam pressure at 
550 degrees F., 400 lb. water, oil or gas pressure 
— non-shock — lines requiring full flow and 
subject to frequent operation. Nickel alloy seat 
rings and wedge make the valves particularly 
tough and corrosion resistant. 

YOURS ON REQUEST: Illustrated, descriptive fold- 
er gives complete information on Fairbanks 
Renewable Seat Ring Gate Valve with details 
and specifications. Yours without charge. Write 


today. 

” i k 
Girbank s ww 

393 fayette Street, New York 3, N. Y. 


B hes: 
New York 8 * Boston 10 * Pittsburgh 22 * [ome, Ga. 
Valves * Trucks * Casters * Wheels * Dart & “PIC” Unions 





1, Union Bonnet removed. Re- 
* taining screw loosened with 
ordinary screwdriver. 


2 Finger hooks inside nickel 
* alloy seat ring. Seat ring 
lifts out of valve body. 


3 New seat ring is inserted. 
* Retaining screw tightened. 
Bonnet replaced. 
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Use Safety 
GRIP-STRUT 
GUMH>gG 
for a safe foot- 
ing on stairs 
and platforms 


aa, 


SAFETY GRIP-STRUYT is the new basic material, all in one piece (including 
channels), not welded, riveted or expanded in steel or aluminum, in stand- 
ard sizes and gauges. Safety GRIP-STRUT presents an open space, in a diamond 
pattern, in excess of 55% of the area for ready access of light and air and 
gives a positive NON-SKID footing in all directions. Ideal for work 
platforms, stair and ladder steps, flooring, balconies, cat- 

walks, machinery guards, fire escapes and for 

original equipment safety treads. ‘ 


important Safety Features 
@ FIRE PROOF © SLIP PROOF 


@ EASY TO STAND ON 


: a STSr'ite t complete catalog. 
© COUL IN SUMMER — WARM IN WINTER > distributors in all principal cities. Consoh 


yellow pages in phone book under “GRATING” 
~~ PRODUCTS DIVISION 
=<" She GLOBE Company 


4008 S. PRINCETON AVE., CHICAGO 9Q, ILL. 
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ammonia plant near Huron, Calif. The 
new plant will be financed by Monterrey 
Oil Co., and at full capacity will use 
about 5 million cubic feet of gas daily. 


American Oil Co.’s new $35 million 
Yorktown refinery has placed the first of 
three major producing units on stream. 

The first unit to go into production, 
after years of planning and 16 months of 
actual construction, was the combination 
two-stage crude distillation and catalytic 
cracking unit. This unit also has its integ- 
ral polymerization and attendant treating 
facilities. 

A second refinery unit, a semi-continu- 
ous coking unit, is expected to go on 
stream in January and the third, an Ultra- 
former, is expected to be ready in March. 

When in full operation, the Yorktown 
refinery will produce 1,225,000 gallons of 
gasoline and other petroleum products a 
day for Amoco customers in Virginia and 
nearby states. 


U. S. Oil & Refining Co. has let the 
contract for the installation of a catalytic 
reformer at its refinery at Tacoma, Wash- 
ington. The unit will be a Houdriformer 
with a charge capacity of 2500 to 3000 
b/d. The contract for engineering and 
construction was awarded to Holmes and 
Narver of Los Angeles, and engineering 
design has already started. Construction is 
to start early in January with completion 
set for May, 1957. 


Hercules Powder Co., Wilmington, 
Del.,and Imperial Chemical Industries, Ltd., 
of England have formed a new company 
to build and operate an $11 million plant 
for the manufacture of methyl metha- 
crylate. The new company will be called 
Hawthorne Chemical Corp. and will be 
owned equally by Hercules and Imperial. 

The new plant will have an annual ca- 
pacity of 35 million pounds and will be 
built at Louisiana, Mo., adjoining Mis- 
souri Ammonia Works, which is owned 
and operated by Hercules. A major factor 
in selecting the plant site was the ready 
availability of key raw materials. Ammo- 
nia and methanol will be supplied by Mis- 
souri Ammonia Works, and natural gas 
from the adjacent pipe line from Texas 
gas fields. 


Iraq Government's largest refinery 
will double in size within the next 30 
months. Bids will close on April 1 for 
construction that will eventually boost ca- 
pacity of the Daura refinery near Baghdad 
from 24,000 to 50,000 b/d. Contractors 
from several countries are studying the 
job which will probably cost somewhere 
between $10 and $12 million. 


Paragon Oil Co., a distributing com- 
pany whose main business is fuel oil, will 
build a new refinery at Tiverton, R. I. 
Bids are now being taken for the job 
which will cost between $35 and $40 mil- 
lion. The refinery, which is slated for 
completion within the next year and a 
half, is expected to run between 30,000 
and 40,000 b/d. 


Tidewater Oil Co. has completed con- 
struction of the world’s largest fluid cok- 
ing plant. This plant is the third and final 
major unit completed under the company’s 
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Fittering “sound and fury,” as shown in the car- 
toon, is what Walt Disney would call a plausible 
impossible use for Dollinger Filters. In industry 
today, however, practically any gas, liquid, or air 
can be handled more efficiently with Staynew 
Filters. They protect machines or processes, or 
workers from the damage caused by dust, dirt, 
oil, grease, or other foreign matter. In thousands 
of industrial and ventilating applications through- 
out the world, Staynew Filters have become recog- 
nized as the highest standard of quality available. 








STAYNEW MODEL ELS LIQUID FILTER 


The world-wide use of Dellinger filters on hundreds of 
liquids is proof of their adaptability to practically any 
requirement. All known filtccing materials are available for 
any problem regardless of temperature, pressure, or effi- 
ciency desired. And, all Model ELS Liquid Filter bodies are 
available in steel, stainless, monel, herculoy and other non- 
corrosive metals. Construction can be according to ASME 
Code specifications. 

Send for 12-page Bulletin 300. It contains illustrated 
data and recommended uses of Dollinger Liquid Filters. 
Dollinger Corporation, 47 Centre Park, Rochester 3, N.Y. 


DOLLINGER 








LIQUID FILTERS PIPE LINE FILTERS « INTAKE FILTERS e HYDRAULIC FILTERS « ELECTROSTATIC FILTERS ¢ MIST 
COLLECTORS « DRY PANEL FILTERS « SPECIAL DESIGN FILTERS « VISCOUS PANEL FILTERS « LOW PRESSURE FILTERS 
HIGH PRESSURE FILTERS « AUTOMATIC VENTILATION FILTERS » NATURAL GAS FILTERS + SILENCER FILTERS 


January, 1957—PeTROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page. 229 





Who's Building... 





current expansion program at its Avon 
Flying A refinery at Associated, Calif. The 
expansion began in May of last year and 
is designed to increase the refinery’s gaso- 
line and diesel oil making capacity. 

Other major units which have been com- 
pleted in the expansion at Tidewater Oil 
refinery are a 24,000 b/d hydrodesulfurizer 
to remove sulfur and nitrogen impurities 
from partially processed gasoline and an 
88,000,000 cubic-foot-a-day gas plant which 
will extract propane, butane, and gasoline 
from gas piped from the giant fluid coking 
plant and three nearby thermal cracking 
units. 

Contractor on the expansion program 
was the Bechtel Corp. 














Standard Oil Co. (indiana) 
will build a third ultraformer for making 
high-octane gasoline at its Whiting, Ind., 
refinery. The new 21,000 b/d unit is ex- 
pected to be in operation early in 1958. 
The unit will increase ultraforming capac- 
ity to 56,000 b/d at Whiting, enough to 
blend about six million gallons of high- 
octane gasoline daily. 

Standard Oil said earlier this year that 
its Ultraformer program then involved a 
capital investment of about $61 million, 
including 13 Ultraformer units. The pro- 
gram is now to be augmented by the new 
Whiting unit will bring the total number 
of ultraformers to 14 for the consolidated 
company. 

The new unit supplements a 14,000 b/d 
ultraformer that began operating this sum- 


| mer and a 21,000 barrel it der - 
eee the first dip-leg SEAL with | struction nd sduaciahed for commilietios 


for completion 








s J i | early in 1957. 

approval for fluid catalytic cracking plants Arthur G. McKee Co., Cleveland, Ohio, 
is the prime contractor for the new unit 
Site preparation is under way but no date 
has been set for starting construction. 





Ducon’s trickle valve has been approved throughout the 

Hy 2 aa aa 2 +4 
refining industry, as a fool proof dip-leg seal. Here is Magnolia Petroleum Co. will con- 
the result of years of specialized experience . . . the kind struct a crude oil distillation unit that will 
that pioneers progress . . . the kind that has earned for occupy nearly a city block in area and 
Ducon recognition as a leader in the field of catalyst and process about 100,000 barrels of crude 


: ° daily. 
fluid solids recovery. John W. Newton, vice president and 


manager of refining said the unit’s lubri- 
P . P : ‘ant distillate capacity is expected to be 
Over 500 trickle valves already in service are proving : _ ’ er 


: Z the largest of any known unit in the world. 
the effectiveness of the following features: It will have twice the processing capacity 


COMPLETELY AUTOMATIC DIP-LEG SEAL of any existing unit at Magnolia’s 1000 


acre Beaumont refinery, and will occupy a 

MINIMUM CATALYST LOSS AT START-UP plot 390 by 390 feet and rise 166 feet into 
the air. 

ASSURANCE OF DIP-LEG SEAL DURING UPSET Foster Wheeler Corp. is scheduled to 

ELIMINATES ALL ADDITIONAL AERATION begin construction this spring. It was esti- 

mated the unit would be operating by 

MAINTENANCE-FREE CONTINUOUS OPERATION mid-1958. 

The new process will eventually replace 
seven smaller crude units at the plant. 
Write for Bulletin Officials said it would not substantially 
boost the refinery’s over-all capacity, which 
Canadian Branch: THE DUCON COMPANY of CANADA, Ltd. is expected to reach 205,000 barrels daily 
d st vee 275 James Street North, HAMILTON, ONTARIO in early 1957. 
con" 


ore 

~ U - 
c — Tidewater Oil Co.’s heavy oil unifin- 
oe ing unit designed by Universal Oil Prod- 
p ucts Co. has gone on stream at its Avon, 

TH U C 0 n COMPANY Calif., refinery. 

Designed primarily to desulfurize crude 
147 EAST SECOND STREET, MINEOLA, N.Y. + Sales Representatives in Principal Cities naphthas for platforming feed, the 24,000 
b/d unit will also handle cracked gas oils 
and catalytically cracked naphthas. It is 
Tidewater’s second unifining unit at Avon, 


CYCLONES @ CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES the first one being used exclusively for feed 


preparation. 





the name in 

















Designers and Manufacturers of Dust Control Equipment Exclusively 
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it’s Terrific! 





ONE TRUFIN-TUBED DEBUTANIZER UNIT 
REPLACES TWO PLAIN TUBE REBOILERS 


By Ernest Dodd 


During a recent field trip I ran into an interesting heat transfer story. It 
has its setting in a large Midwest refinery and—after the facts had been 
assembled—here’s the way it added up. 


To obtain a heat duty of 2,382,000 BTU’s per hour the refinery engineers 
had on stream two reboilers—one tubed with 407-34” O.D. x 14 BWG x 16’ 
long electric-welded steel tubes—the other with 348 similar tubes. 


Now don’t mistake me. There was nothing basically wrong with this instal- 
lation. It was doing a good job and the engineers were happy with it—happy, 


that is, until they listened to a 
Wolverine technical sales repre- 
sentative who appeared on the scene 
just as the 348-tube unit came off 
stream for retubing. The man from 
Wolverine told his story and things 
will never again be the same around 
that refinery. Here’s why! 


The off-stream unit was retubed 
with 348 lengths of electric-welded 
steel Wolverine Trufin® Type $/T— 
the integral finned condenser tube. 
Because of the integral fins, Trufin 
Type S/T has double the heat trans- 
fer surface of plain tube. In addi- 
tion to extracting more BTU’s per 
foot of tube it also packs more heat 
transfer surface into a given area. 


Because of this, the single Trufin- 
tubed reboiler is carrying as much 
heat load as that formerly handled 
by the two prime surface units. In 








the bargain the refinery engineers 
recently increased throughput in 
the column and the Trufin-tubed 
unit is still able to deliver the re- 
quired heat duty. 


There’s a moral to this heat transfer 
story and it isn’t hard to find: con- 
sult Wolverine’s Field Engineering 
Service if you’re looking for in- 
creased heat transfer performance. 
You'll boost production, cut costs, 
do a better all around job. 


CALUMET @ HECLA, INC. 


CALUMET DIVISION 
WOLVERINE TUBE DIVISION 





INTEGRAL DESIGN 
HELPS TRUFIN 
FIGHT VIBRATION 


The fins of Wolverine Trufin are 
integral—squeezed. directly from the 
tube wall. As a result there is no pos- 
sibility of a ‘fin joint efficiency loss” 
because of vibration, thermal shock or 
varying pressures. The fins of Wolver- 
ine Trufin remain constant during the 
life of the tube. 


In addition, the heavier gauge of the 
end section and the standard gauge 
of the finned tube results in a short 
length of tapered wall thickness and 
inside diameter. Because of this, the 
Trufin tube gives maximum rigidity 
at the end section where service 
stresses tend to concentrate. The 
smooth, gradual taper on the inside 
diameter has the additional feature of 
lessening turbulence which also helps 
increase Trufin’s life expectancy. 





Cuts Structural Weight 


Because Wolverine Trufin packs more 
heat transfer surface in a given area 
it permits the design of smaller heat 
exchangers and condensers. As a result, 
where overhead units are used, the 
more compact, more powerful Trufin 
units require less structural support— 
a feature which often means substan- 
tial savings. 





Probably the most comprehensive 
source of information available any- 
where on finned condenser tubes is to 
be found in Wolverine’s Trufin Oppor- 
tunity Book. Here engineers will find 
valuable design information, fouling 
2 | data and applications 
as well as many actual 
case studies. This book 
is yours absolutely— 
FREE! Write for your 
copy—TODAY! 





WOLVERINE TUBE 








FOREST INDUSTRIES DIVISION 
GOODMAN LUMBER COMPANY 
CALUMET & HECLA 

OF CANADA LIMITED 

CANADA VULCANIZER AND 
EQUIPMENT COMPANY LIMITED 


1% 
G 


Manufacturers of Qu 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. 
SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPT., 13 E. 40TH ST., NEW YORK 16, N.Y. 


Division of Calumet 4&4 Hecia, inc. 


1437 CENTRAL AVENUE, DETROIT 9, MICHIGAN 


slity-Controlled Tubing and Extruded A num Shapes 


S704 STIW! 


Wolverine Trufin available in Canada through the Unifin Tube Company, London, Ontario 















































Saving time is important—it is 
directly reflected in both output 


and financial earnings. 


You can save time—lots of it—by 
using prefabricated Wolverine 
U-Bend condenser tubes in either 
finned (Wolverine Trufin®) or 
prime surface form. 


Wolverine bends condenser tubes 
to your specifications—ships 
them in disposable box-type pal- 
lets in the exact order of their 
installation—ready for direct in- 
sertion into your heat exchanger 
or condenser. 


“In addition to assembly time, you 


eliminate the transportation,space 





and handling headaches present 
when dealing with tubes over 30 
feet long. One tube sheet is 
eliminated and floating head 
problems are reduced. Rolling in 
operations are cut in half. 


Wolverine prime surface tube U- 
Bends are available in a wide 
range of sizes and alloys in cop- 
per, copper-base alloys and alu- 
minum. Capacity boosting Trufin 
U-Bends are available in cop- 
per, copper-base alloys, alumi- 
num and electric-welded steel. 
Complete information is con- 
tained in Wolverine’s Condenser 
Tube Catalog. Write today. 


CALUMET @ HECLA, INC. 


CALUMET DIVISION G W oO LV E R I N E T U B E 


WOLVERINE TUBE DIVISION 
FOREST INDUSTRIES DIVISION 
GOODMAN LUMBER COMPANY 
CALUMET & HECLA 

OF CANADA LIMITED 

CANADA VULCANIZER AND 
EQUIPMENT COMPANY LIMITED Manufacturers of Quality-Controlled Tubing and Extruded Aluminum Shapes 


Gi Division of Caiumet & Hecia, inc. 
#) 1437 CENTRAL AVENUE, DETROIT 9, MICHIGAN 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPT., 13 E. 40TH ST... NEW YORK 16, N.Y. 











‘Modernizing’ Communist Refining 
A new coking plant in Yumen oil center in northwest China will soon go into operation, When this project is finished, charge for thermal cracking 


in the Yumen oil field will go up 14 percent. 


Eastfoto 
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EAST 
Allied Chemical Dye 
American Cyanamid 


American Oil Co...... 


American Oil Co. 
American Synthetic 
Ru 
*Ashland Refining. 


Atlantic Refining... . . 


Elizabeth, N.J. 


Yorktown, Va. 


Yorktown, Va. 


| Louisville, Ky. 


Ashland, Ky. 


Philadelphia 
| Fayetteville, 
| Perth Amboy, 


Flemingdon, N.J. 
Portsmouth, R.1. 


Memphis, Tenn. 


Pensacola, Fla. 


Pensacola, Fla. 


Everett, Mass. 
| Linden, N.J. 


| Linden, N.J. 


| Sulfurie Acid 
.| Northern Florida! Acrylic Fiber 


yey Two- 


cn Cat Crk.; 


traformin, 
Crude Distilla- 
sphalt 


tion for A: 
Exp. 


it. 
Lube Oil Com- 


| pounding Bldg. 
| Cat. Reforming 


Inc. Ammonia 

Cap. 
Formaldehyde 
Ine Reforming 


PVC Resin Pit. 
Refinery, 
Cc ing 


at. 
Crude Units 
Polyvinyl-Chlo- 
arn 


Methanol 


Powerformer 
Ethylene Pit. 














_ 000000 bi MTR SB 


| 35,000 bbls. 


| To 68,000 tons/ 


yr. 


15,000 bbls. 
175 tons 


6,000 bbls.” 


15,000 bbls. 
21000,000 
yr. 





| $30,000,000 


$3,000,000 
| $175,000 
| 
|) Part of 


$2,000,000 
a $16,000,000 


/ | | $3,000,000 
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Planning 
Planning 


Complete 


Under Constr. 


Engineering 
| Engineering 


Complete 
Complete 


Under Constr 
Planning 


Under Constr. 


Complete 


Under Constr. 


Under Constr. 
Under Constr. 


. | Under Constr. 
| Complete 


Planning 
Engineering 


Std. (Ind.) 


Early 1956 


| Ist. Qtr. 1957 
| June, 1957 


Mid 1957 Atlantic 


| 1957 
Karly, 1957 


| 4th Qtr., 1957 


Mid 1957 


Mid 1957 


Kellogg, 
Lummus, 
Parsons 


Blaw Knox 


Bechtel 
Lummus 


Girdler 
Blaw Knox 


2 d 
‘ S&W Badger 


Fe eater Wheeler 
Foster Wheeler 


Ebasco 


Kellogg, 
Lummus, 
Parsons, CB&I 


Blaw Knox 


Bechtel 


| Girdler 


Blaw Knox 


SEW ade 


A.J Wheeler 
Foster Wheeler 
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CORROSION PREVENTED 
with SOLVAY SODIUM NITRITE 


With a low and economical con- 
centration of Solvay® Sodium 
Nitrite you can prevent corrosion 
in circulating water systems, on 
metal parts in process and on raw 
sheets, tubes or bars in storage. 
The corrosive attack on the pipe 
at the left, above, is the result of 
plain water. The pipe on the right 
was subjected to identical condi- 
tions except that the water con- 
tained 500 ppm of sodium nitrite. 


Solvay Sodium Nitrite works to 
halt or prevent corrosion by form- 
ing an invisible oxide coating on 
metal surfaces. It is effective with 
iron and steel and has been re- 
ported to suppress the degrada- 
tion of aluminum, tin, monel, 
copper and brass. It is non-toxic 
in the concentrations normally 


ON SRR see 


S O L VAY) 


used to prevent corrosion. 

Our booklet, “Sodium Nitrite 
for Rust and Corrosion Preven- 
tion,” gives details on how sodium 
nitrite, alone or in combination 
with other materials, prevents cor- 
rosion in a wide variety of applica- 
tions. Write for your free* copy 
today. 


*In western hemisphere countries only. 


SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 


At 
(Chemical 


Boston + Charlotte 
Houston 


BRANCH SALES OFFICES: 
+ Chicago + Cincinnati + Cleveland 
New Orleans New York Philadelphia 
St. Louis + Syracuse 


+ Detroit 
Pittsburgh 
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General Aniline & 
Film 
*Goodrich Chemical 


*Gulf Oil. . 

Hercules Powder 

Heyden Chemical 

Kentucky Hydro-... . 
carbon 


an oppers. . 
*Metal Hydrides. . 
*Paragon Oil Co...... 
Pennsalt 
Pontiac Eastern 
Dorp 
Reichhold Chemical. . 


*Rhode iaend Ref... . 
Socony Mobil 


Socony Mobil . 
*Socony Mobil. . 
Southern Nitrogen... 


*Spencer Chemical. ... 


Stauffer Chemical... . 


The Southland Co. .. 


The Texas Co........ 


Tide Water Oil 
United Refining 


Linden, N.J. 
Calvert City, 
Ky. 
Institute, W. Va. 
Philadelphia 
Philadelphia 
Near Charleston, 
Parlin, N.J. 
Fords, N.J. 
Maytown, Ky. 
Woodbridge, 
N.J. 
Monaca, Pa. 
Kobuta, Pa 
Danvers, Mass. 
Tiverton, R.1. 
Miss. 
Tuscaloosa, Ala. 


Tiverton, R.1. 
Paulsboro, N.J. 


Brooklyn 


Buffalo, N.Y. 
Savannah, Ga. 


Henderson, Ky. 











Tampa 
Westville, N.J. 
~ Dighton, 


Warren, Pa. 


Calvert City, Ky. 
Hattiesburg, 





Acrylic rege ial ies 


Boiler House 
Cat. Reforming 
LPG 
Alkylation 
Gulfining 
Refinery 


Polyethylene 
Pentaerythritol 
Ethane Pit. 
Polyethylene 


Polystyrene 
Polystyrene 
Hydrogen Pit 
Refinery 


on anaes 
nery 


Oiaris Acid 


Hydrodesul- 
furization 
Sovaformer 
Alkylation 
Ammonia, Nitric 
Acid, Nitrogen 





100 tons/day 


Solutions, Am- | 


monium Ni- 
trate, Urea 
Poly-carprolac- 


' 


tum(Nylon) Pit.) 


Ine. FCC Cap. 
Inc. Vacuum 
Pipe Shell Cap. | 


ass. 
Wilmington, Del.| Refinery 


covery; Cat 


Poly; Treating | 


| 





ahaa bbls. 


$2,500,000 


| Under Constr. 


Under Constr. 


Planning. 
Engineering 
Complete 
Under Constr. 
Under Constr. 
Planning 


Under Constr. 
Under Constr. 
Designing 


| Under Constr. 


| Complete 


Under Constr 


| Engineering 
| Planning 


Planning 


Under Constr. 


Planning 


Planning 
Under Constr. 


Complete 
Engineering 


Complete 
Under Constr. 


Under Constr. 


| Planning 


Complete 
Complete 
Complete 


Planning 


Under Constr. 
Under Constr. 





1957 
Late, 1957 


Mid 1957 


2nd Qtr. 1 
Early, wd 


March, 1957 
Early 1957 
Early 1957 


Early, 1958 
May, 1957 


July, 1957 


Sept., 1957 


Summer, 1957 


SDC 
| voP 


Gulf 


..U., Arnhem 








Foster Wheeler 


| Bechtel 


Kellogg 


Girdler 


SDC 
Wigton-Abt itt 


| Girdler 


Fluor 


Foster Wheeler 
Rechtel 
Kellogg 
Girdler 





MID-CONTINENT 
Allied Chemical & 


ye . 
*Amoco Chemical 
Corp. 


Anderson-Prichard... . 


*Anderson-Prichard. . . 
*Ashland Refining... . 
*Ashland Refining 


*Aurora Gasoline Co.. 
*Aurora Gasoline Co.. 


*Ben Franklin Ref. Co. 


Clark Oil & Ref....... 


*Commercial Solvents 
& Columbus Gas 


Toledo, Ohio 
Midwest 





| 


Cyril, Okla. 


Oklahoma City 
Canton, Ohio 
Canton, Ohio 
Detroit, Mich. 
Muskegon, Mich. 
Ardmore, Okla. 
Hammond, Ind. 


Ponea City, 
Okla, 
Chicago 


Ohio Valley 


Ponca Coy 
Wichita, Kans. 


Ironton, Ohie 
Bay City, Mich. 
Duncan, Okla. 

















| Polyester 


Phthalic Anhyd- 
ride Isophtha- 
lie Acid, 
Terephthalic 
Acid, Dimethyl | } 
Terephthalate, 
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Hydrogen Trter 

Vacuum Tower 

Fluid Coker 

Vac. Cap. 

FCC Cap. 

Ammonia Nitro- 
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Ponca City, Okla : . 
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Rexformer 


Refinery Expan- 
sion 


Vacuum Unit 
Crude Heater 
Alkylation 


| Petrochemical 


Pit. 
Cat Reformer 


Exp. Ultraformer 


Polystyrene Pit. 
Ethylene Pit. 
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former 

Unifining 
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HF Alkylation 
Butane-I 


| 60,000,000 Ibs. 
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"5,000 bbls. 





| 
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| 6,000 bbis. 
10,000 bbls. 


9,000 bbis. 
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Engineering 
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Engineering 
Under Constr. 
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Engineering 
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Under Constr. 
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Complete 
Engineering 
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March, 1957 
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} Badger Mfg. 


Blaw-Knox 
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| Parsons 


| UOP 


Fluor 


Litwin 


| DOP 
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Badger Mfg. 
| Blaw-Knox 


Blaw-Knox 
Parsons 


Staff 
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I had 


maintenance 
headaches... 


THIS astute petroleum engineer solved his maintenance 
problems when he discovered that: 

Taylor TRANSAIRE* Transmitters for temperature, pressure and 
flow need minimum maintenance to give dependable accuracy — 


continuously—under the most rugged conditions found in the 
petroleum industry ! 


Taylor TRANSAIRE Transmitters give more sensitive meas- 
uring—faster. Designed in close collaboration with pro- 
cessing engineers, these Transmitters are made to meet 
today’s industrial requirements for precision instruments 
that practically take care of themselves. 
Here are the three members of the TRANSAIRE family that 
one user called “the perfect prescriptions for maintenance 
problems.” All have weatherproof housings built for tough 
service and outdoor mounting—all have negligible motion 
for the least possible wear. Ask your Taylor Field Engineer 
for full details of these field-proven Taylor TRANSAIRE 
Transmitters, or write for Bulletin 98226. Taylor In- 


strument Companies, Rochester, N. Y., and Toronto, 
Canada. 





*Reg. U.S. Pat. Off. 

















Taylor TRANSAIRE 
Differential Pressure 


smitter 
yn versatile flow trans- 
mitter, inexpensive and sim- 
ple to install . - - easy “ 
maintain. Quick, pare e 
range changes for product 
or seasonal demand yee 
eg te y poh veeaertanas displacement—no oe oe abil 
Oe cetainn or venting—no perio 
f lead lines. Overrange protection to lh body te ig nee 
- ion. Negligible temperature Bn 
ps oc meter. Simplified piping because 
cury 


coupled to orifice flanges. 











‘ 
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R Taylor TRANSAIRE 


Temperature Transmitter 
Speed-Act derivative te 
sponse in measuring Cit 
cuit gives true dynamic ac- 
curacy. This is a compact, 
paper TOC P OR TS Oe 
igned to 
ma Jee smallest tesparenes 7 
great accuracy. It will transmit 
to the measured temperature ess 
0.006 psi. —_ Papel prays a f 
1000°F. si ton 
pa ey win where they're installed! 











R Taylor TRANSAIRE 


Pressure Transmitter 
To measure and 
Pressed pressure 


1000 ft. 
Accurate to 1% of 


transmit sup- 
changes up to 


selected short range span, sen 
Sitive to pressure change of yy " 
ma Short range spans of 20 
a | 40 psi. throughout range 
imits of 35 to 415 Psia, and 50 
and 100 psi, throughout 100 
to 1,000 psia. Volumetric ty 
Pressure system js psd 
accurate, Practically clog- 4 
less steel diaphragm. Te 
for higher accuracy of 
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anges up to 100 
tput pressu 
with an accuracy 
within limits 
in that some plants 


- proportional 
f plus of minus 
of minus 375°F. 


Proof, has corrosi 
mpe€rature and b 
measurement and 


0 ft. with 


we know 





ON resistant 316 Stain- 

arometric com i 
Pensatio 

control. 


For more dota on advertised products, use Readers’ Service Cards, last page. 





get cleaner 








more economical liquid |/vapor 


CLDADATIN 
JLIANALIU 


with “Schuylernit” Entrainment Separators 


Stop costly liquid loss . . . in chemical and petroleum process equipment at 
lower cost with “Schuylernit” Entrainment Separators (mist eliminators). Spe- 
cifically designed and constructed to separate liquid and small solid particles from 
any gas or vapor, “Schuylernit” Entrainment Separators assure these advantages: 
Elimination of liquid loss . . . increased throughput . . . improved process efficiency 
. .. reduced vessel sizes . . . reduced contamination . . . improved product quality. 
@ “Schuylernit” Entrainment Separators are highly recommended for: 
Vacuum and flash towers, gas absorbers, evaporators, distillation equip- 
ment, knock-out drums, steam drums, scrubbers, gas filters, compressors. 
Immediate delivery on round, square or special shapes in any thickness for new 
or existing equipment. Send for illustrated Bulletin 203, Schuyler Manufacturing 
Corp., 81 Porete Avenue, North Arlington, New Jersey. 
Copyright 1956 Schuyler Manufacturing Corp. 


Representatives: 


GULF COAST OKLAHOMA SOUTHERN CALIFORNIA 
RAWSON & Co. THE CONDIT COMPANY BUSHNELL CONTROLS & EQPT. CO. 
1223 Waugh Dr. 1011 South Main Street 5137 W. Jefferson Bivd. 

Houston 19, Texas Tulsa 19, Okla, Los Angeles 16, Calif. 


MANUFACTURING CORP., NO. ARLINGTON, N. J. 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 36, No. 1 





















REFINERY AND OTHER PLANT CONSTRUCTION-—Continued 














Daily Estimated 
COMPANY Plant Site Project Capacity Cost 
Firestone Tire....... Akron, Ohio Expand GS Hae = Dewi ehdicces 
3 Rubber Pit 
Goodrich Chemical Avon Lake, Ohio a ty om » sdk aa teed $8,000,000 
Resins, 
Compounds 
~ ear Synthetic Akron, Ohio Copolymer Exp. | 27,000 tons/yr. | $2,500,000 
u 
*Great Northern Oil | Pine Bend, Catelytic Desul- | 5.2 MMSCFD | $1,000,000 
Company Minn. furization 
*Hawthorne Chemical | Louisiena, Mo. Mele — 35,000,000 lbs./ | $11,000,000 
crylate Pit. 








Indiana Farm Bureau 





Coop 
a es Re- 


neries 
Leonard Refineries. ... 


*Lion Oil Co........ 








“ee Refining 


National Petro- 
chemical 
Northwestern Ref.Co. 






















s (Ohio 
*Sunray Mid-Con- 
tinent Oil 


The Texas 


Vickers Petroleum... . 
*Westland Oil Co... .. 


Wisconsin Oil Re- 
fining Co. 


National Coopera- 
tives Kans. 
Tuscola, Ill. 


El Dorado, Ark, 


Williston, N.D. 
Sheboygan, Wis. 


Louisiana, Mo. 


t. 
Methanol Pit. 


Louisiana, Mo. 
Mt. Vernon, Ind. 








> <p Cat Reformer 

inn 

Pr vey Mich. Cap. Increase 

Alma, Mich, Ultraformer 
Hydrofiner 

El Dorado, Ark. | Nitrie Acid 


Madegee, 
pi 








Unit 
St. Paul Park, | Cat. Reformer 
qa 
Olin, [ 


Cellophane 
Ultraformer 








Pana, Ill. 


Flat Rock, Mich.| Visbreaker 


Calumet City, IU.| Refi 


nery 
Hydrogen Pit. 
Cat. Reformer 


Kansas City, 


Augusta, Kans. | Cat. Reformer 








Trenton, Mich. | Alkylation Unit 
Whiting, Ind. Ultraformer 
Wood River, Ill. | Coking Unit 
a oa Creek, Alkylation 
o. 
Whiting, Ind. Rehabilitation 
Whiting, Ind Ultraformer 
.| Whiti Uliraformer IIT 
Neodesha, Kans.| Ultraformer 
Toledo. Ohio Refinery Exp. 
Elmore, Okla. Exp. Gasoline 
t. 
Cleveland, Ohio | Alkylation 
Near Carnex, Gaso. Products 
Okla. Field Pit. 
Lawfenceville, Inc. Vacuum 
Ii. Pipe Still Cap. 
Ine. FCC Cap. 
Lockport, Ill. Convert Hydro- 
former +0 
Platformer 
Lockport, Ill. Ammonia Pit. 
Tuscola, Ill. | Isomer of 
» | Sebacie Acid 
Potwin, Kans. | Ultraformer 


Vacuum Unit 


Pit. 
: -aademmene 


— Genera- 


Mod. Ethylene 


Modernization 


Inc. Platformer 






120,000 Ibs./hr. 
2,800 bbis. 


12,000 bbls. 
7,000 bb 


1744 million 






































SOUTHWEST 
*Aluminum Co. of 
America 


American Cyanamid . 


American Oil. . 


Celanese.-.... 


*Celanese 


Chemol Corp. 
Cities 


viee, et al. . 
*Commercial Solvents. 


Corpus Christi Refg.. . 
Cosden Pet....... 


Point Comfort, 
exas 
Avondale, La. 


Atlantic Refining... .. 
see... 
Carbide & Carbon... . 
Carbide & Carbon ... 
2 ner: 


Crane, Texas 





Texas City Ultraformer & 
Desulfurization 
Unit 
Pt. Arthur, Tex. | Catformer 


a] 


Gasoline Pit. 
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Gas Processing 
it 


Acrylonitrile PH 








fen 


ORNS | aioe 

2,000 bbls. | 

pS ery ee eee 
; 

180 tons 

10,000,000 Ib./ | ........ 

yr. | 

2,500 bbls. | $1,000,000 

to 530 bbls. $214,000 

RP: | TD Nackescosccess 

100 MMSCFD | $1,500,000 

PEP TEER OR Ope $25,000,000 

EPerUeD ” E Gicdscdonvbut> 

15,000 bbis. Part of 








Exell, Texas | OS aie ee eee $6,000,000 a 
Seadrift, Texas | Ethylene Oxide » 200,000,000 | .............. 
cxp. /yr. 
Seadrift, Texas | Ine Ethylene | To 65,000,000 | .............. 
| Glycol Cap. Ibs./yr. 
Houston Polyolefin Refin |40,000,000 Ibs./ | .............. 
yr. 
Bishop, Texas Pit. Expan. Pe ee ra 
Pampa, Texas | doer late Ester 15,000,000 Ibe./ | ..........5.. 
yr. 
New Orleans Refinery 20.000 bbls. $20,000,000 
Midland, Texas | Nat.Gaso. Pit. | 50Mmef | .............. 
Sterlington, La. | Methanol Am- | ............. $8,000,000 
monium Nitrate | | 
Corpus Christi | Rexformer 15,000 bbls. keg peepee - | 
Big Spring, Tex. | Revamp Cat. 13,000 bbls. | $750,000 
er 
| Styrene Pit. 20,000,000 Ibs. / $750,000 
vr. | 




































ma: 









































| Under Constr. 















Construction Box Score Continued on Page 241 





Weseaun 
a 


© 





Oe ae 





*, 
+00 teas 
oS - 






INSIDE 
SCREW 
VALVES 





SMITH ‘FIGURE 800° OS& Y GATE VALVE 











A combination of features, especially designed and precision-built to meet the 
exacting needs of the Refinery and Petrochemical industries, make SMITH VALVES 
your surest approach to smoother operation at lowest possible maintenance cost. 










@ STEMS — heat treated to “375 Brinnel” for extra toughness with 30% stronger 








Yasser rolled threads which eliminate chatter or cutter marks. 
GATE @ GATES — “tear drop” design with accurately broached gate guides minimizes 
VALVES scuffing and insures perfectly controlled operation at high temperatures and 





pressures. 

@ SEATS —diamond-hard chrome faced seats in combination with “500 Brinnel” 
gates prevent seizing, galling and abrasive wear. 

@ Bolted bonnet design and flexitallic gaskets insure lower cost installation, easier 
maintenance and repair. 


























Write today for literature giving complete details and prices. 


‘NEW ENGLAND VALVE 
Og et nae 


P.0. BOX 1047 -WORCESTER, MASSACHUSETTS 
West Coast Distributors: BETHLEHEM SUPPLY CO., LOS ANGELES, CALIFORNIA 








—— 


NEEDLE 
GLOBE 
VALVES 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continued 












































Daily Estimated 4 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engin ry | Cc 
Ome Chin | Seams Christi, | Modernization &| 13,000 bbis. $1,200,000 PPC EN thc Bcc chiivaaean T sasicancassh Pee 
ni ‘exas 
DahiTovlor 6 Oil... Corpus Christi o- oo 4 Plat- | 14,000 bbls, 3 =|... .. 26.6000 Under Constr. | Early 1957 vOP | Treco | Treco 
Delhi-Taylor Oil...... Corpus Christi Uae Ue Unit Rated EAE Under Constr. | Early 1957 UOP Treco Treco 
Diamond Alkali... .. Houston — | ae LA eae Under Constr. | ........... nlaitek<tte, seal aee : 
e Exp. 
‘Diamond Alkali. . Houston Acetylene Pit. | ............. : Engineering xi becenes caves}: Lareeee bas 
ter Corp.. White Deer, Tex.) Cat. Reformer 1,000 bbls. $400,000 Under Constr. June, 1957 Atlantic Grebe & Staff 
Doremus 
Dow Chemical. ... . Plaquemine, La. Custis Eight ey net pon eS i an eae pan ea, we 
ene Giecols Propyl- pide | 
Sod Ouades, 
Chlorinated 
Dow Chemical Freeport, T fone. $45,000,000 Planned 1958 
Bede at. exas | Acetylene, | .............. ned or bleed 
Methylacety- Under Constr. 
lene, nola- | 
mines, Synthe- | 
tie Glycerine, 
Butadiene, ; 
lene Oxide, 
= xl Chlo- } 
e, cerine, 
Glycol, er- 
ch Ethylene} | 
and Fn tery : 
De Pett. cient .ctas Orange = ~ or EC Ee ERean ET SOc «By ICED, 4.4 ncy-E bbsedtigs sivas fkneocesscapess Bubewerte 
Eastern States Houston, Texas | Coking Pit. 13,000 bbls. $4,000,000 A iis ba seane aie. 3. Vs ciseeenessacs | ptbvnibessice ga tecees * 
m Co. 
El Paso Natural Gas..| Odessa, Texas Butadiene 137 tons $20,000,000 Designing July, 1957 1 Esso, Fluor Fluor 
asco 
a 3 Natural Gas | El Paso, Texas aCe ip Rbiuscsteon i Fe ck, Pied ncbhable sl Wdeseieeccks os 
jucts 
Esso Standard........ Baton Rouge ying ee) Un Oe PCCD S. Cnitsieaee ASS le. .éhss Biwedeubsveecentd Gyemetoomudqns:d daese cmateweis 
Wax, Lu Oil, 
A . 3 
Ethyl Corp........... Baton Rouge Vinvi-Chloride bakerc ei ddcck lay ckventiabtae Under Constr. lete 1057 0s]... Cat Constr. Cat. Constr 
Firestone............ Orange, Texas | Butadiene Pit. | 40,000 tons/yr. | .............. Engineering Spring, 1957 Houdry, Esso Cat. Constr. Cat. Constr. 
Firestone Tire........ _ Charles, 5 ody oy i a i er io eee ee os auslbe B edeceesccccces. I cendsbbbeeedo’e 
4 uw * 
General Petroleum.... i Charles, Anhydrous Am- | 100,000 tons/yr. | $12,500,000 Engineering ek? Beech See Bae eee ee ae 
q monia 
General Tire......... Odessa, Texas Copolymer Pit. | 40,000 ton/yr. $8,000,000 Under Constr. March, 1067 | ............. Fluor Fluor 
as ~~ haan Houston Cosas 200,000 tons/yr. | $9,000,000 Planning | Blaw Knox Tellepsen 
ul pansion 
Grace Dek Beton Rouge, Polyethylene 50,000,000 Ibs./ | $18,000,000 Under Constr. Mid 1957 Phillips Fluor Fluor 
Gulf Oll............. Port Arthur, | Two Gulfiners Sia RE cL ae. Complete  |......... Gulf Gulf, Kellogg | Kellogg 
‘exas 
OR... knsemaner Pt. Arthur, Tex. ine. SORTER Seem ESS EE, ee tar el, Se ee Se ess ew ee. ee 
‘ac. 
Gulf Oil... .......... Fst Arthur, = Alkylation | 3,300 bbls. = |_ ..... 6 2. Complete Gulf; Kellogg Kellogg 
'exas ‘ap. 
> mame 2,800 bbls. Under Constr. Summer, 1957 Gulf; Procon Procon 
ne. 
Gomnpetnnngy Es siich Dace Bisse oe cacncde rs Under Constr. RMON 0 Bh ecaaays Summer Sollitt | Summer Sollitt 
Sludge ee ee Engineering Early 1957 Monsanto; Leonard Leonard 
poser Sonneborn 
Sulfur -< MP ERA ess hc heen oe Engineering Early 1957 | ..... Parsons Parsons 
covery Ine. 
Gulf Oil... . Port Arthur Platformer os Se ee <a Planning Early 1958 UOP Procon Procon 
J. M. Huber......... | Borger, Texas Furnace Black —— Sia ewe dieumial OS ee eee ee Bes Lee Gt Ce ns 
eee. asics. scan Baytown = Butadiene 16,000 ton/yr. ic tavaeswetae Under Constr. ge RC ate an, ayers ape iS ae ele 
‘ap. 
Humble........ Baytown FCC 55,000 bbls. | ...... }y ans OS DUR a Foster Wheeler | Foster Wheeler 
*Humble Baytown, Texas | Benzen Pit. 1,500 bbls. ie Jan., 1958 ‘arsons ‘arsons 
*Humble Baytown, Texas ——— 80,000,000 Ibs./ Under Constr. Mid, 1958 iets 5 annie . 
covery Pit. 
Hyandotte Chemicals.| Geismer, La. Ethylene Oxide | .............. $8,000,000 Engineering Late 1957 Shell Lummus Lummus 
*Jefferson Chemical ret Neches, i. renee RT eo ps 
exas u ithy- 
ae Glycol 
ot Bi 50% Inc. 
— 
ide Cap. 
oe Lake Houston wee Fd eas CC re ee, MT. Rh 
ur 
B s% ....| Houston | PelpeisGees - hbitinwicctae | csnccecuacecae Licensed Phillips A ESRI HERES RTS ae 
i harles —_ Charles, ont i e » 10,000 bbls. $6,250,000 Planning UGC MEO TP Siwndscwctande Fluor Fluor 
¥ ni 
Magnolia............ Beaumont, Tex. | TCC Unit rae. 0 veebbad sha ed Under Constr. Early 1957 Socony Mobil Bechtel Bechtel 
Sovaformer. .... 20,000 bbls. 3 =|: ........... Under Constr. Early 1957 Socony Mobil Bechtel Bechtel 
*M Beaumont, Tex. | Crude Distil. 100,000 bbls. Silke ineeri SR PER ro er Foster Wheeler 
Mcbride ‘iatining Co. Port Browns. Ref. Expan. 112,500 $2,500,000 ED. 523 OF psicaeies Steas Pics ewer | fb Cubeweek eed ceeaee 
‘exas 
*Merichem. . Houston Plant Expan. $1,000,000 bot Constr. Sept., 1957 Tears 
ealeRouth Chassis : _— psCiesin, Le | Seaetie, PR. A eraaa tiene vebianeweidete Feagaing ‘chs inet” Ls) Sew bos 
is 6 5-4 tak Lu ge ER re Ge a Se ee onstr. eS sill » dae pe 
Nase wont og ust enss a ond sbnisndsvbhega 1 asesesepmadare SS SO eS Senet | Tears Beck 
0. | zer 
sg Southern Destrehan, La. | Fecnewas, Py A iow aks cbuewae Complete a Tears Tears 
Ser. i 
Panhandle Oil Corp aie Falls, Pla ay 3000 $625,000 Engineering June, 1957 U.0.P. | Tears Tears 
‘ex. | 
Petroleum Chemicals..| Lake Charles | ae Aiepeene Am- | 100,000 tons/yr. | $1,250,000 Under Constr. | Fall1957 #® | ..... | Foster Wheeler | Foster Wheeler 
Petroleum Chemicals.. igs Charles, |e Butadiene em. +79,000 ton/yr. | $4,300,000 RS Oe Fame 2 ts a aes Fluor Fluor 
*Petroleum Chemical, | Lake Charles, Ethylene Pit. 200,000,000 bbis. Under Constr. Jan., 1958 
Inc. La. | /yt. 
| 
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Ready-made engineering staff 
for your custom-built plant... 


McKEE HAS THE ENGINEERS 


to design your plant—and the 
organization to build it—anywhere 
in the world. It’s a ready-made staff 
composed of technical specialists in 







} : McKee engineers call on years of world-wide One of 15 specialized engineering groups 
every field of engineering necessary experience to solve plant design problems. in the McKee organization. 


for the complete design and con- 













) ee teen ae A 
struction of your new petroleum, Me 


petro-chemical or chemical process- 
ing plant. 


More than half a century of experi- 
ence has given us an unmatched 
fund of practical knowledge that is 
reflected in many cost-saving and 
time-saving advantages for you. 






Ideal working conditions contribute to the 
efficiency of McKee engineers. 


McKee engineers pool technical knowledge 
to assure correct design of your plant. 














4 The services of hundreds of well-qualified 
engineers are available to you at McKee. 


McKEE BUILDS PLANTS 
THAT EARN PROFITS 


ENGINEERING & 
CONSTRUCTION 


Services 
ea 











Arthur G. McKee & Company « Engineers and Contractors 
Headquarters: McKee Building e 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York,N.Y. @ Union, New Jersey @ Washington, D. C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 
















































he 


ied 
ec. 












REFINERY AND OTHER PLANT CONSTRUCTION—Continuved 


















. Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
Petro-Tex Chemical. .| Houston Butadiene 45,000 tons/yr. | $1,000,000 Under Constr. | Early 1957) =| .......-.. 044. Bechtet Bechtel 
Phillips Pet.......... Sweeny, Texas | Nat. Gas. Liquid) 30,000 bbls, | .............. Under Constr. | Early 1957 =| ............4. S&W S&W 


.| Sweeny, Texas 


Phillips Petroleum... . 
Phillips Chemical... . 


Premier Oil Ref. Co... 
*Premier Oil Ref. Co.. 


Texas City Refining... 
Texas Butadiene & 
Chemical Corp. 


*The Texas Company. 


Union Oil & Gas et al. 
U. 8. Rubber....... 


*Wyandotte Chemical. 
*Wyandotte Chemical 
0. 
















..| Sweeny, Texas 


.| Sweeny 


.| Longview, Tex. 


Houston 
Gulf Coast 


Sweeny, Texas 
Pasadena, T: 


Phillips, Texas 
Phillips, Texas 
Longview, T: 

Longview, Tex. 


i, + 


former 
Inc. Cat. Crker. 
nel Nat. Gas 


Pelethyen 
Carbon Black 


Ethylene 

Polyethylene 

Exp. Copolymer 
Pht. 

Exp. Butadiene 
Cap. 

Cat. Poly. Pit. 
Platformer, Uni- 
finer Revamp 
Crude _ 


Units 


Unifieer lat- 


Meth 





Houston 
Norco, La. 


Norco, La. 


Houston 
Corpus Christi 
Houston 


Port Arthur 





ra 


ge Feroue Pad 


‘Alcohol F Pel, 
‘Albee 





El Paso C 
El Paso Ref. Exp. 
Corpus Christi | Unifiner 
Udex Unit 
Texas City, Tex.) Hi iformer 
ee. ‘ten Detylence 
u 
«& Butadiene 
Longview. Texas 
iew, Texas’ 


tabilizer 
Power Plant 
Crude Unit 
Cat Cracker 
Inc. Alkylation 
Vacuum Pipe 

Still 
Gasoline Pit 
Petrochemicals 
Ethylene-Oxide 

Glycol 
Electrolytic, 
Chlorine-Caus- 
tic Pit. 


















RE APS Sapper nape 5 Under Constr. March, 1957 
ME SSC*N waddeocecccace Under Constr. Spring, 1957 
GEEUED .  “Ecbsucnccssenant Planning Fall 1957 

EE Pe ee pre Under Constr. | March, 1957 








SS ase: Under Constr. | March, 1957 
mm oo Eo 
sep penne 4b 2 ee SS ik. OER Wolo h: 
62086000 _<'e piaahpageae tea EM NE ES Tete 
794,500 Ibs 2,357,000 Under Constr. | April, 1957 
301,000 Ibs. 1,525,000 Under Constr. | June, 1957 
ESAs Re eee er Under Constr. July, 1957 
meas Pa PER FFU eM Under Constr. July, 1957 

psu tndednesd E chadibebdbebss Under Constr. +f 


Engineeri 
Design 


Under Constr. April, 1957 





Engineering Ist Qtr., 1957 
CO RI RS ES 
Under March, 1957 
Under Constr. 1958 

Under Constr. 1958 


Under Constr. 
Planning 


000 Planni Sept., 195' 
$25,000 bbls, =f ww... eee eee Under Constr. 4th Qtr. 1957 
SaS..3° I das ohepmmmieied Under Constr. | June, 1957 
Se, LD cc aedecessn ves Under Constr. June, 1957 
. ... ae Prose Under Constr. | Oct., 1957 
7,000 bbis. $2,000,000 Under Constr, | Mid 1957 
aid hl stan $26,000,000 Complete 4 EF 
SER PCS 
fea ey Sa Oe 


Complete sb as bnss ee 
Under Constr. Fall, 1957 

Engineering | Early, 1958 
Under Constr. | Late, 1957 





July, 1957 
July, 1957 


Fall, 1957 
Late 1958 


Under Constr. 
Under Constr. 


Approved 


Engineering 


Foster Wheeler 
Chemico 
Braun, Fluor, 
































ROCKY MOUNTAIN 
American Gilsonite. . 





ar Refining 


0. 

*Continental Oil Co... 

E) Peso Notural Gas 
Products 












*Empire Petroleum... 








*Phillips Petroleum.. . 










see eeee 


.| Gibsonite, Colo. 


First National Jensen, Utah 
‘Petroleum Corp. 
Malco Refineries ....| Roswell, N.M. 


Lovington, N.M. 


Denver, Colo. 
Gallup, N.M. 


Newcastle, Wyo. 
W. 








Gasoline from 
Gilsonite 


Hydrogen 
Natura! Gas 











1,000 bbls. 
To 3,000 bbls. 
900 bbls. 

3,000 bbls. 


5000 bbls. 
6000 bbis. 








7000 bbis. $10,000,000 
ne -— B eccosscehtanes 
051 LEB ccecegsvhaase 
3,500 bbls. $1,400,000 
9,000 bbls. $10, 











Under Constr. May, 1957 
Engineering | ............+: 
2. > © is seuccbeamaas 
Engineeri Nov., 1957 
Under Constr. Fall 1957 ; 


Designing Spring, 1957 
ee eee oY 
Under Constr. | Mar., 1957 


Under Constr. 





Spring, 1957 


Peet 
sp aoe 


foes 


May, 1957 











Foster Wheeler 
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HEAT EXCHANGERS IN TWO WEEKS! 
Single and double pass stainless steel heat exchangers are 
available in a wide range of capacities—ask for Bulletin 519. 














—_______Pfaudler Corrosioneering News Published by The Pfaudler Co., Rochester, N.Y. 


Lemons, fatty acids, and tall oil— 
from new wiped-film evaporator 


More and more industrial firms are 
uncovering areas of greater profit 
with Pfaudler’s new wiped-film 
evaporator — intro- 
duced only four 
months ago. This 
improved evapora- 
tor offers low-cost 
development oppor- 
tunities to many in- 
dustries employing 
vacuum distillation, 
e. c., chemical proc- 
ess, food, petroleum, 
pharmaceutical, and 
plastics. 

One chemical 
company is experi- 
menting with extra- 
fast recovery of 
naphthenic acid and 
tall oil. A food proc- 
essor is obtaining a 
more concentrated 
lemon distillate in 
less time than ever 
before. Promising cutaway view of 
results have been the 12-inch Pilot Plant 


Evaporator. Product ca- 


obtained for other »acities of this model 

7 a , range from 40 to 1000 

companies involving pounds per hour. The 

EthyleneGlycol quolity of results you 
’ 


$ obtain from Pfaudler’s 
corn oil, soybean inal init cn ‘be 
oil and various fat- in production size 
ty acids. mn 
Higher heat transfer rates and 
faster evaporation contribute to 
greater profits and purer distillates 
in many other areas. If product pur- 
ity, speed, and profit are uppermost 
in your area, you should compare 
Pfaudler’s new, improved wiped-film 
evaporator with your present dis- 
tillation equipment. It offers you 
these important benefits: 





Improved Heat Transfer—high heat 
transfer rates are possible for even 
highly viscous products, due to the 
turbulence-promoting carbon blades. 


Short Contact Time—as low as a frac- 
tion of a second; thus, no thermal 
deterioration of heat sensitive 
materials. 


Uniform Film Thickness—walls clean- 
ly wiped so as to promote controlled 
turbulence and uniform thin film 


thickness without fouling and solids 
build-up. 

Low Operating Pressure—from atmos- 
pheric to a fraction of a millimeter. 
Minimum Pressure Drop—pressure 
drop between evaporator and con- 
denser held to less than 1/10 milli- 
meter of mercury at one mm Hg 
operating pressure. 


Economical Operation—due to high 
heat transfer, short contact time, and 
low power consumption; thus, opera- 
tions are more efficient and less 
costly. 

Space Saving—an internal rather 
than an external condenser is built 
into the still, thus eliminating inter- 
connecting piping and the waste of 
costly floor space. 

Low Maintenance—foot bearing not 
required, slow operating speed min- 
imizes wear, and “floating” wiper 
blade is unaffected by thermal 
expansion. 

Three standard models are avail- 
able: the two-inch laboratory evap- 
orator; the 12-inch pilot plant evap- 
orator and the 36-inch production 
model. More complete facts about 
any one of these units can be found 
in Data Sheet No. 39. 

Mail the coupon today. Or ask 
your Pfaudler representative for 
details. 


Exclusive dimpled jacket 
cuts stainless steel costs 


Costs can be reduced greatly with 
Pfaudler’s code-approved dimpled 
jacket design—for several reasons: 
The design enables a stainless steel 
vessel to withstand much greater 
jacket pressures than it ordinarily 
could. In fact, jacket pressures up to 
150 psi require no increase in metal 
thickness! Such savings in material 
represent sizable savings in cost. 
Costs are further reduced through 
standardization. Dimpled jacketed re- 
actors—kettles are available in stand- 
ard 750- to 2000-gallon sizes. Con- 
structed of Types 304 and 316 stain- 
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PRETEST YOUR PRODUCT FREE in this 
Pfaudier pilot plant glassed steel dryer- 
blender. This standing offer has enabled 
many chemical manufacturers to predict 
performance on new materials or compare 
operation with conventional equipment. 
Complete reports are furnished or you can 
send your own man to observe results. To 
date, Pfaudier units have reduced drying 
and blending cycles drastically over pre- 
vious methods. For an appointment, call 
your nearest Pfaudler office or use coupon, 
if preferred. 











less steel, many sizes are carried in 
stock along with such prefabricated 
parts as nozzle openings, agitators, 
stuffing boxes, and drives. 

Generally, units from 5 to 500 gal- 
lons come equipped with conven- 
tional jackets and clamped-top heads. 
Openings are ample and will meet 
most process requirements. 

Standardization assures quick de- 
livery—so the costs of preparing en- 
gineering drawings and estimating 
prices are reduced. 





E ae - 
CODE-ACCEPTED for pressures far beyond 
conventional jackets of equivalent wall thick- 
ness, Pfaudler dimpled jacketed reactors point 
the way to reduced costs. 
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Corrosioneering News 


Quick facts about services and equipment available to help you 


reduce corrosion and processing costs. 











You can actually cut stainless steel 
costs in more ways than one by 
specifying Pfaudler’s dimpled jack- 
eted design. Contact your Pfaudler 
representative for more information. 

Or mail the coupon today. Ask for 
Bulletin 904. 


Noneed tospendorwait 
for special polymerizers 


Engineering experience with all 
types of polymerizers has led Pfaud- 
ler to incorporate their best features 
into standard designs. You can cut 
costs and get faster delivery by 
specifying one of these standard 
glassed steel polymerizers. 





Pfaudler glassed steel polymerizers for 
the production of polyvinyl chloride. 
Available in 2000- or 3700-gallon 
sizes, Pfaudler’s reactors are rated 
for either 150 or 200 psi. They are 
engineered to give you adaptability 
to a wide range of services. 
Standard Pfaudler polymerizers 
offer these important benefits: 
Reduced cost—glassed steel costs less 
than alloy materials. Savings are es- 
pecially high when high-pressure 
construction is required. 
Assured purity—all surfaces in con- 
tact with the product are nonmetal- 
lic. Glass cannot discolor products 
or act as a catalyst to promote un- 
wanted side reactions. 
Easy to clean—practically nothing 
adheres to a glass surface. Cleaning 
is simple and fast. 
Easy to operate—a larger manhole 
and demountable blade agitator re- 
sult in more convenient operation. 
Before you spend and wait for a 
special design, check the adaptability 
of Pfaudler’s standard glassed steel 
polymerizers. Mail the coupon for 
more information—ask for Bulletin 
932. 
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EmergencyatGamma Chemical met by 
3-day delivery of 500-galion reactor 


When extra processing capacity was 
urgently needed recently at Gamma’s 
Great Meadows plant in New Jersey 
to custom process a new organic 
chemical, Gamma called Pfaudler 
and asked how fast a 500-gallon 
reactor could be shipped. 


“How about the day after tomor- 
row,” countered Pfaudler. “Sold!” 
said Gamma. Waiving the normal 
ten-day delivery schedule, Pfaudler 
rushed a standard unit through the 
shop even before the customer’s 
written order arrived. The emer- 
gency was met—a 500-gallon glassed 
steel reactor was shipped—in just 
three days’ time! 


Gamma Chemical’s plight points 
up one of the ways you can benefit 
from Pfaudler’s policy of stocking 
standard glassed steel reactors. Fast 
delivery provides only one of the 
savings, however. You can also cut 
initial costs by eliminating special 
engineering drawings, special parts 
and material custom-designed units 
require. 

You get an adaptable, corrosion- 
resistant reactor whenever you 
specify a standard Pfaudler glassed 
steel vessel — resistant to all acids 
(except HF) and alkaline solutions 
up to pH12. Each reactor is com- 
pletely assembled and ready to ship 
within two weeks from receipt of 
your order. 

Take advantage of Gamma Chem- 
ical’s experience and check with 
Pfaudler before you buy your next 





READY TO GO. A standard 500-gallon re- 
actor is readied for quick shipment to Gamma 
Chemical. This vessel was on its way to 
Gamma‘s Great Meadows plant even before 
a written order had arrived! 


reactor. Contact your Pfaudler rep- 
resentative for more information on 
standard reactors. Units stocked for 
ten-day delivery include the follow- 
ing capacities: 30, 50, 100, 200, 300, 
500, 750, 1000 and 2000 gallons. Check 
the coupon for sizes in which you are 
interested. 


THE PFAUDLER CO., Dept. PR-1, Rochester 3, N.Y. 


Please send me [1] Wiped-Film Evaporator Data Sheet 39 [] Bulletin 932— 
Glassed Steel Polymerizers [] Dryer-Blender Data Sheet 26 [] Standard 
Glassed Steel Reactors, Bulletin 860 [] Stainless Steel Equipment, Bulletin 
904 [) Standard Heat Exchangers, Bulletin 519. 
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ne time. It covers a 
900-acre area, It will 





SHOP-FABRICATED PIPING BY GRINNELL 


With Grinnell shop-fabricated piping — cutting, fitting, welding and assembly “on 
location” is reduced to an absolute minimum. This fact should be of major importance 
to everyone installing piping. For when these operations are performed under the 
less-than-ideal conditions existing in the field, there is always the possibility of less- 
than-perfect results. Errors in cutting or fitting can occur — or welds can contain 
slight imperfections, which may be difficult to detect with field equipment. 

In Grinnell shops, on the other hand, whole sections of complex piping are 
assembled — every critical point checked with the latest equipment and by the most 
modern methods. When these sections arrive on site, they go up fast and right. 

With Grinnell shop-fabrication, too, there are no unforeseen costs. Included in 
the price (which is determined in advance) are such items of expense as: interpretive 
engineering, shop sketches and planning; procurement of materials, power services, 
expendable tools and supplies. There are no charges for waste material or spoilage. 
Consult Grinnell on your next piping installation. 


Welding under ideal conditions in Grinnell 


shop. (Top) Automatic, submerged-are weld- 
RI N N E | | ing machine. (Bottom) One of many Grinnell 
welders who must meet full operator quali- 


WHENEVER PIPING IS INVOLVED fications of the ASME and ASA codes. 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies » Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—YV ol. 36, No. 1 
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REFINERY AND OTHER PLANT CONSTRUCTION——Continued 















































3 Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
Texas Natural Baker, Mont. Gea <8. SeaReedass sos Pf osbesesthoenss ee Pesan | cbeedenshbdine Et skaieasdbaeese 1. cbweneetctases 
Union Oi! Co. (Calif.).| Grand Valley Shale Demon- 300 tons/day $3,200,000 I TE go aaa Stearns-Rogers | Stearns-Rogers 
Colo. stration Pit. 
WEST “COAST 
Brea-Koppers....... Los Angeles Polyethylene 60,000,000 Ibs./ | ........ 0.000 Planning Mid, 1958 Koppers Koppers Koppers 
yr. 
Dei cchsrecs ct Kent, Wash. Formaldehyde vag PRs COE Rr Under Constr. I re a te. ate oS Lie) cts aednapmens 
yr. 
*Douglas Oil Co..... Los Angeles , Meas Bein APD Naa, OSs Soe anes ee Cee PO SOUT Eco raceh cS bdebad <cdavoscessews Macco 
. Topping Pit. SE Witte s cakes Planned Lviwhus ctgunded Ew ah puevehiees WT Vesnsenetds sak aquavbspaseehs 
Dow Chemical... ... Pittsburg, Calif. | 8 OON\S ORGIES $1,000,000 Under Constr. SEEKS aE ON aas eT Uneean ates h. E bissus cechouhe 
Du Behe ici snus Antioch, Calif. eee RR RS SAR BG Em Es occ en es se eh el aaa. Benne ewan valet 
Tetrethy! Lead 
*Ethyl Corp......... San Francisco me SE wee Aa sok We ieta ine Bas pee peahar e GMs. cub pA a AAENEGs an pe eioaeek en steam cee i haw benecesnner 
t. 
General Petroleum....| Ferndale, Wash. \p Engineering Sept., 1957 Socony Socony, Bechtel | Bechtel 
Stove Oil Treater| }9,000 bbls. $6,300,000 RES PSRs Socony Socony Petroco 
Jet Fuel Treater |} CU RES BITRE oe et ee nee Socony Petroco 
General Petroleum. . . — CT ha deas sven E cocheredbvbowe PIG 1 icuauacehiashaWiiers couadubarie' | aeewctaostetin 1 «hss chdaneb ces 
*General Petroleum...| Torrance, Calif.. ormer 12,000 $8,000,000 Engineering Late, 1957 Socony Socony, Bechtel | Parsons 
Golden Bear Oil Co... on Inc. Crude Cap. | 4,000 bbis. $125,000 Under Constr. | 1957 5 nethswan bees 4s sumbeediins taff 
alif. 
Hancock Chemical.... yi Inc. Sulfur +120 tons $1,500,000 Complete a es Ta hb LL ee iMate psaiocs Parsons Parsons 
Phillips Pacific. ..... ene k, Ammonia Pit. | 200 tous $12,000,000 Under Constr. | Feb.,1957 9 | ...-....0s000 Fish-Phillips | Fish 
Shell Chemical... ... Torrance, Calif. DIED P sities Giisds 1 <socpsasenvcas ee En ae rer pera, parte eee, Gye ae 
— eR cna Baked ee ik eek Lg ak CaM sé od owe ve annie th PAseOUeeO On dG En Ae iwhecentel I uct candundede’ 
*Shell Chemical. ... . Dominquez, . Iso) oe 00d Mableta iis eeew ard tre Under Constr. RY A Re Fay 8 Gee ae TRS Get ae ey Ree 
Calif. FAlcobol Peek _ 
Shell Oil........... i Platformer Pe Raia =< Wes eke eae ATR Kaiser Kaiser 
Standard Oil (Cali® He velaty Planned NE BEBBB POSER PASS GIR ORE oe Ra 
*Standard Oil (cn. Everett, Wash. Planni pe Ey, be Se Ae See ag leE ers 
“Standard Oil (Calif.).} Los Angeles Under Constr. ih, See. Be eiinadbh Maceo 
ler epee, Under Constr. Sete GEE. Ai semiedns 4 case Behe Riadag sass Piparevsegambes 
Chemical... | Comut ee NER aR lees Ce ome earn, Bete SNE lees Bie eek meen 
Stauffer Chemical... | itich <i EN aR PR Sip TR tn Aaa ome 
Straits Refining... .. Sound ODM Approved} .............. Tears 
The Texas Co...... sapere, gah ai GN CRE LACT EA i titcte PMN p, ) RRR’ Sey aap 
Tidewater.......... Avon, Calif. Bechtel 
Bechtel 
Under Constr. Early 1957 
Bechtel 
Bechtel 
*Union Oil.......... Los Angeles Under Constr. 4th Qtr., 1957 ae aaa Ss Fluor 
U. 8. Oil & Refining | Tacoma, Wash. | Refinery SS 8 in ono ca veda cce Under Constr. 1957 UOP J. B. Gill J. B. Gill 
*U.8. Oil & Refining. .| Tacoma eee” TS Ns coe cece enone Tn case sauces te NER PRE a Dee eee name & en & 
arver Narver 
Wilshire Oil......... Norwalk, Calif. Wien tin- | es errererere Under Constr. | Jan., 1957 UOoP Sweco Sweco 
lormer 
OUTSIDE U.S.A 
Canada 
Anglo-Canadian..... Sarnia, Ont. Ref. Exp. ER Pe OR ce Comabede 8b co ecsc cu cdocde fs reebencccdeee | cenbescedegecs | sreqeccccocces 
5 | RE eae eats Under Constr. SY Seco > ee, 5 ee a eee, caseccen E paieheccincecns 
British American Oil..| Clarkson, Ont. | Cat. Reforming | 10,250 bbls. $4,000,000 Under Constr. Early 1957 Atlantic Lummus Lummus 
British American.....| Clarkson, Ont. i 12,000 £ site re thee’ Under Constr. Se” ae ee reer Lummus Lummus 
‘ Crude Exp. 40,000 $5,500,000 Under Constr. | Early, 1 Atlantic Kellogg ellogg 
British American. ....| Montreal Desulfurization | 15,550 PASI eee I ng MT: 3 cscsndasnacons Lummus Lummus 
-. | Se PAs $650,000 Under Constr. | Early, 1957 Babcock-Wilcox | Babcock-Wilcox | Babcock-Wilooz 
British American.....| Nevis, Alba. Gasoline Pit. SS es Re Pe apy Complete == ft nce cece uceee | concssccceeton | seeteccoercees | srenecesoseces 
British American.....| Nevis, Atla. Sulfur RTT, FRESH Under Constr. SES ial =). cB ses scaeaeeee Parsons Parsons 
ee be Fertilizer Pit. 600 tons $18,500,000 Pinmaing Riva ciahiectccea |. obunvvevesecce B pita ceeacedie- jhechionapditaind 
carbons, ani 
Canadian Industries Millhaven, Ont. pp me an 200 ton $8,000,000 Complete Texaco Per Cuate Girdler (Canada) 
mmonia 
Canadian Oil......... Sarnia Udex Unit- ace ber $3,000,000 Planning Aug., 1957 UOP UOP, Staff Fluor 
Canadian Petrofina...| Montreal Increase Cap. ty ainnh sire peal Phamaing == fi nccdsvncdasess | essevcccccsces | sescuvevccccss | ssegecesensoos 
Canada Southern Vils | saskatchewan Refinery 10-20,000 bbls. ipa yoa o9n0dccbbvec dil ema ekb enh a Mawes te as 655n4 0 teePbEibsoskbo8_ I hess scceceses 
Toronto New Refinery 20,000 bbls. $22,000,000 Engineering peek oka Braun, Ltd. Braun, Ltd. 
Kegina Expan. | 13,500 bbls. 000, Complete pide brs Spee EAekas scakaoves | epboats nbiag eh Brakes nie cnoe bans 
Sarnia, Ont. Ethanolamine | .............. $1,000,000 Complete si Catalytic Catalytic 
Maitland, Ont. RS Mer eS ee ge RASS Planning Nelabkehatanie tas rhetibessns Eobuverbahectss ne 
Sarma, Ont. >. SS Sy, eee $14,000,000 Complete rca eM ee oe eecharedesh: I oes cccesebeshe 
Niagara Falls Poet G aN Tore $3.500,000 Planning RE 3:0 8 debe ieeab'e McKee cKee 
ifax Powerformer 7,000 bbls. $4,300,000 Under Constr. March, 1957 Esso Foster Wheeler | Foster Wheeler 
Sarnia Detergent BM iss. a55.85hs 000, Wander Conte, 1 MONE? N sauacesccacteis Pibacwessconesss | socesssenccoses 
Redwater, Ala. Weems 10 Mmof $3,000,000 Complete NTENEE - Bo ceiAeaNcctadus Ui desvecccccccas 
Sarnia 7 of Wax | 35,000,000 Ibs./ | $4,500,000 EE FSR hy oor eee Fluor, Imperial | Fluor 
‘ac ‘ 
Sarnia, Ont. Cat. Reformer 13.500 bbls. $7,200,000 RN 0 os ie a iuates E scdaeyeuede oo Fluor; Imperial | Fluor 
Imperial Oil........ Halifax 15,000 bbls. 
Cat. Poly GS ER ee etc a RD << A cc ede Mech ahe Etod ab dec do ccsd Eb hoes ccebecee Foster Wheeler 
Powerformer 7,000 bbls. 
Imperial Oil........ Montreal Cat. Reformer | 9,000 bbls, $5,100.000 Under Constr. a ae Se ae ee Fluor Fluor 
Imperial Oil. ....... loco, B.C. Powerformer 5,000 bbis. $4,000,000 Engineering | 3rd Qtr., 1957 ee aT ATS RIT a MEST ae, LM 
Prefractionator } 
Imperial Oil. ....... Sarnia Petrochemical | .............. $25,000,000 Engineering Spring, 1958 Canadian Canadian 
a Bechtel Bechtel 
*Imperial Oil... .... Winnipeg BRR ian. beak ade PARENT oh cas Pee RmEe E wedisobetes Cbd Es saevcvguerves f osebes seevccereceres 
POE OT aucncctatibien, | ancvdnces ne Perrrcerem yea mrreeerrrrr Tire Gerry itttrr se Mitt ttre 
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Deep in the interior of a giant cooling 
tower visibility is obscured by shadows, and 
haze that’s actually cooling water, falling like 
rain down into the tower basin, where it’s 
collected and recirculated to the condensers. 

Keeping this water at optimum pH, when 
it collects in the basin, was once a difficult. 
problem. But the application of practical 
engineering principles, resulting in the baffie- 
lined distributing trough and regulated 
reagent feed shown here, plus L&N’s pH 
Controllability Analysis, offers a new and 
successful solution to this problem. 

For it’s here, inside the tower, that vital 
pH control can be most effective for slime 
control, scale prevention, wood protection, 
and conservation of make-up water. 

’ We'll be glad to send you details on the 
“inside story” of tower pH. Write Leeds & . 
Northrup Co., 4907 Stenton Ave., Phila. 44, | 
Pa., for Process Data Sheet 700(1). 


INSIDE STORY 


on cooling tower pH : cies seein thianiie 
_- instruments : 


f 
Le 


automatic controls. « furnaces 
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Daily Estimated | Probable 
COMPANY Plant Site Project Capacity Cost Status Completien Licensor Engineering Contractor 
McCoil-Frontenac....| Edmonton, Alta.| Platformer 3,300 bbls. $900,000 Engineering 1957 UOP 7 
*McColl Frontenac...| Montreal East | Hydratreater 10,000 bbls. $1,000,000 Engineering Late, 1957 Texas Co Foster Wheeler | Foster Wheeler. 
Midland Pet. & Stetiler, Alta. | Crude Refinery | 4,000 bbis. $2,000,000 Webrte Fiie ne a ee eee RE 
ic Pet. ; 
Northwest-Nitro eee Hat, - SIRE Sc estdiccasss 1 semndseeareess Under Constr. SSR. See | Fluor | Fluor 
ta. it. | / 
Northwest Nitro- Medicine Hat, Nitrogen Pit. | .......-..+05- $23,000,000 Complete . (pete ese Commercial! Ford, Bacon & 
icals, Alberta : ‘ Solvents via. 
Pacific Petrcleum Fort St. John, Gop-Abeerption Revee usta sane $18,000,000 Planning | sedwecdastbocee h vosetsssereess| dseepdvtpecns’ | cevenscabeoees 
*Pacific Petroleum & Taylor, B.C. | Refinery Expan.| .......... : eeacealeea 
ps ) 
Polymer Corp., Ltd...| Sarnia, Ont. Ethylene Pit. | .............- $2,000,000 Under Constr. Early 1957 Staff Staff 
Polymer Corp., Ltd.. .| Sarnia, Ont. Pit. RE ESSEC ee | tone, RT ee perme tan Engineering | | Catalytic Conation Gen- 
Quebec Ammonia.....| Montreal Ammonia Nitric | 120 tons $8,000,000 Planning Set iwd age | Texaco | Girdler | Girdler 
—80 tons | 
Nitrogen Solu- 
Regent Refini Port Credit, Ont.) Fluid Cat Crker 
egen in . TS RRR PR Sea | 
= Vacuum Distille- 
ey bigs rye SS yeere $5,500,000 Planning ee ae oe eo es. Procon | Procon 
Gas Polymeriza- | 
oe: 2° Me alineedsceneee 
Shawinigan Shawi Sulfurie Acid 75 tons $750,000 EEL RS ee rN Chemieo Chemico 
Chemicals Falls, 
Shawinigan.......... Montreal i EE aac sisi os-o0 de. Acakeen coapsnkbe Under Constr. Early 1957 F2: cnagerbeneen Staff Staff 
Shell Oil (Canada)....| Alberta > BBBR SS AES ER ROS pe: ag Pee ee ARE PDR SY ee ip, PO RE 
Shell (Canada)....... Bronte, Ont. NN 532 PUR asc wdbniahetices T bee sashes wine ee ee Bee | vseeeeeecseeee | seveetereeeens 
Sherritt-Gordon Fort Saskatehe- | Anhydrous Am- | 75 tons $24,000,000 PRRs pe RRC eee aS 
ae wan, Alta. monia : 
— ~~ Sulphonates 26,000 Ibs. $350,000 Complete Bray Girdler Staff 
LATIN AMERICA 
Argentina | 
Fabrica eos. ...| San Nicholae ee ene ee $375,000 Case oe cass I IY oly 
Alba (Borden)........| Cubatso Methanol, 30 tons $3,500,000 Engineering Late 1957 Vulean Vulean Staff 
Formaldeh 
Synthetic 
sins | 
Cia Braziliera de Cubatao I Ne i ooo, soc Dives cboctecbhey Complete | Koppers, Koppers Koprpers 
em my Cubstao Carbon-Black | 18,000 tons/ Engineering | Promina 
eereseserse U ar yr. etersveceseres Ce resevccecncs | vevessesseses 
Petrobras... North Brazil Refinery REESE SSE EASE pes eee Fore eee pees es 
Petrobras... South Brazil Refinery ED: sin vacelpostoens Studving PR ER TE 
OPV. 0c8,. 555 Cubatao Ethylene Re- 40,000,000 Ib./ | ..........045. Under Constr. Mid, 1957 Hydrocarbon, 
covery Unit yr. Edeleanu 
*Potrobras........... Mataripe A i 
Vacuum Distil. 
yet terameth. |... 6, | Engineering | Mid, 1959 Kellogg Kellogg Kellogg 
covery, Wax | 
Treati i | 
.| Rio de Janeiro New nery 90,000 bbis | Studying 1960 | 
**} Cubateo arg ‘pile aaa tay ESP PRE. te urea cere, phe EE Prat oweee Ubde Ubde 
.| Cubatao IE, 52m i Me Reals cased A suck h-<peteree ta 4 SR ESE EES, SET a ee i ee ES 
Monomer 
Bareu Conces- | Gas Treating | 2,000 bbls. $5,000,000 | Onder Constr. |... eeeee | ceeseees eee 
sion 
El Centro Pit. Moderniza- | 2,000 bbis. | $3,000,000 ‘| Planning 
tion 
Barranca Exp. Propane 2,000 bbis. | $3,000,000 eels <.*  Rre aeenateies B athe cbotcecd ue 1ibseisebouines: Lchessaveecnia 
Bermeja Recovery _ sail 
CoSeesereseses | seeessesesseecs nn oe eceeeecesenes . osces seece eeeee 
Cartagena Refinery 26,500 bbis $32,500,000 Under Constr 3rd Qtr., 1957 Esso Bechtel Bechtel 
leum (Colombia), | 
td. a 
Hy 
Esso Standard... .... Havana Ref. Expan.: To 35,000 bbls. | $30,000,000 Under Constr. | Late 1957 | Esso McKee | McKee 
Distillation, | 
Polymerization, } | 
ae a 
Cat. Cracking 
Refinadora Cabai- Cabeigun, Cube | Ref. Expan. =f ... 0. eens | cece cece eee in ae reer eS | seeeeeees bi ceckks tases Ete hoendeeey 
Shell de Cubs........ Havana Distillation, RSs ioe cera ne amen Complete Leste csevesei Bechtel | Bechtel 
Cat. Reforming | 
The to Co... .| Santiago nery 20,000 bbls. $14,000,000 Under Constr. Early, 1957 Ps ad 
e.ice | | 
cacbaGxacpuues Mexico City Cat. Cracking 16,000 bbis. $12,500,000 Under Constr. Late 1957 Esso-Phillips McKee Staff 
as Concentra- | U.O.P. 
tion, HF Alky- 
lation; Poly- 
merization; | 
Ethylene; | 
| Sulfure 
Pemex..............| Pemex City Nat. Gaso. Pit. | 300 Mmef $7,400,000 Under Constr. Mid. 1957 Hudson Staff 
UR boss. Seek oe Ciudad Madero Zopping 16,600 bbls | 
Nat. Cracki 
Gas Concentra- 
tion; HF Al- $25,700,000 Under Constr. Mid 1958 | Phillips, Esso McKee Staff 
kylation; Poly- | UOP 
merization; 
Sulfure Pit. 
WOON: « <5 scexwbokin Minatitlan oe 1,000 bbis. $2,500,000 | Under Constr. Mid 1957 ee ais | Fluor Staff 
10n ; y | 
| ee Lube 
iii i= s<kccacs Salamanca Grease Pit. tons $1,700,000 Engineering Early, 1957 |. McKee Staff 
Pons Bi + a ry —4 eng sissaaoe Planning ae | sees. nae: ae 
DR ick wancaciya ‘oza Rica opping Pit. Engineering HS Sta ta 
Netherlands Antilles | 
. CERES Aruba Improve Distil- | 20,000 bbis. $4,200,000 Complete Badger Mfg. | Badger Mfg 
tes Upgrading | 
Fac. 
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K&M Corrugated Asbestos Sheets, used as siding on the Operations Center of a southeastern utility company, 
complement the clean, modern lines of the building. These sheets are also used on a pitched roof, not shown 
in the a. Engineering and supervision of construction: Stone and Webster Engineering Corporation. 
Applicator: Whatley Roofing and Sheet Metal Works, Tampa, Florida. 


Attractive, weather-proof, fire-proof, maintenance-free 


K&M Corrugated Asbestos 


Building a new plant? Modernizing your present need protective painting, their upkeep is held to the 
one? In either case, you’ll gain important cost and —_— barest minimum. 
other advantages with K&M Corrugated Asbestos- 


Easy to apply. These corrugated sheets offer big 
Cement Sheets. They cannot burn, can’t rot or 


savings in application costs. They go on quickly, 
corrode—withstand the ravages of time and weather are easily sawed, drilled, and fitted on the job. 


year after year. Because K&M Corrugated Asbestos- Write for complete details on K&M Corrugated 
Cement Sheets rarely require maintenance, never Asbestos Roofing and Siding. 


KEASBEY & MATTISON 


COMPANY « AMBLER « PENNSYLVANIA 
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Status 
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Probable 
Completion 








N. V. Curacaosche 
Ind. Mij. 
N.V. Curacaische 
Petro. Ind. Mij 


Union Carbide Caribe 
Venezuela 


Cia Shell de Venezuela. 


Shell (Venezuela) ... 
*Companhia Shell de. 


Creole Pet. Corp . 
*Creole Petroleum... . 


Richmond Exploration 
*Venezuelan Govt..... 


Venezuela Gulf 


Curacao 


Curacao 


Colon 


.| Colen 


Peru 
San Andres 
Guayanilla Bay 


Guanica 
Ponce 


San Joaquin 
Cardon 
Cardon 


Cardon 


Cardon 
Cardon 


Amuay Bay 
Amuay Bay 


Feed Prep. 
Cat Cracker 


Refinery 
Refinery 


Fertilizer Pit. 
Fertilizer Pit. 


Houdryformer 


Ammonia 
Ethylene-Glycol 
Gasoline Pit. 
Cat. Crker. 


P 
Vester, Feed 


a, 


Distillation 
Alkylation 
Cat. Crker. 
Alkylation Plt. 
Distillation 


tion Unit, Pro- 


Be Dewaxing 
It., Lube 


thesis Gas 
Fluid Catalytic 
Cracking 


20,000 bbis. 
33,000 bbis. 


33,000 bbls. 


55,000 bbis. 


$12,250,000 


Planning 
Planning 
Planning 
Planning 


Complete 
Planning 


Planning 


Complete 


Planning 


Engineering 


Planning 
Complete 


Under Constr. 


Under Constr. 


Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 
Under Constr, 


Pro 
Under Constr. 


Under Constr. 


Mid 1957 
End, 1957 


Mid 1958 

ist Qtr., 1957 
2nd Qir., 1957 
3rd 


+» 1957 
2nd Qtr., 1957 


Foster W heeler 


Air products 





Foster Wheeler 





EUROPE AND 
AFRICA 


Raf Belge de Petroles 


Soe. Industrielle Belge 
de Petrolee 


Egyet 
a plo” Kayptian Oil- 


aureus + ea 


England 
om, iggins & Co., 
— | Gas 
Brita } Petroleum. . 


British Petroleum... . 
British Petroleum... . 


British Petroleum 


Eeso Petroleum Co... 


Imperial Chemieais - 





| Weaste Ref., 


Manchester. 
Isle of Grain 


Kent 


Kent 
Kent 


Kent 


Fawley 
Hedon, Yorks. 
Billingsham 
Billingsham 
Wilton 

Wilton 

Wilton 


Bah _ Oxide, 
Ethylene Glycol 

Cat. Reformer 

Desulfurization 

Ref. Exp. 

Ref. Exp. 

Cat Reformer 

Hydrofiner 


Refinery 


Cat. Reformer 


Poly 
Boiler House 


Kerosene Refiner 


Vapor Recovery 
& Bottling 


Extension to 
Refinery 
Oil Gasification 

TWC Hydro- 
finers 
Alkylation Pit. 
Distillation Unit 
Platforming 
Thermal Re- 
forming 
Armonatic Re- 
covery; Iso 
Pentane Frac- 
tionation; De- 


panizer; 
so Pentane 


er 
Refinery Expan. 
Hydrofining 


Vinyl Acetate 
Ammonia Pit. 
Alcohols 

Chemical Pit. 


Butadiene Sepa- 
ration Pit. 





Cracker _ 


20,000 bbls. 
70 tons 


500 bbls. 

15 Mmef 
10,000 bbls. ea. 

2,600 bbls. 

90,000 bbis. 


10,000 bbls. 
12,000 bbls. 


12,000 bbis. 


200 tons 
$40,000 tons/yr. 
30 tons 

6/7000 ton/yr. 





$250,000 tons/ 
_yt. 











Engineering 


Engineering 
Engineering 


Planning 
Planning 
Projected 
Complete 


Completed 
Completed 


Completed 
Completed 
Pla 
Planned 


Planning 


Planned 


Engineering 


Planning 





Complete 


Under Constr. 


Under Constr. 


Under Constr. 
Under Constr. 


Under Constr. 





Under Constr. 


Under Constr. 


Under Constr. 


Under Constr. 
Under Constr. 


Mid 1957 


Early 1957 


1957 
1958 


3rd Qtr. 1957 


March, 1957 
March, 1957 


Fall, 1958 


Late 1957 


Sinelair-Baker 








Sinclair-Baker 


Lummus 


Walther Co, 

Germeny 
Uhde Germany 
Italian 


Local 


Lummus 


. | WP. 


Power Gas 
KIC, 8&W 


Badger, E.B. 
Badger, Ltd 





| S&W B 
Div., E. B. 
Badger, Ltd. 





Staff and 
Kelloggs _ 


UOP, Lummus | 


ioe Germany 


yo 
Unde Ge he Germaay 


Locet 
Local 





Lummus 


H.W.P. 





Power Gas 
} 

McAlpine, 
| Winpey 
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Gulf Oil Corporation uses Stainless 
in one of the world’s largest cat crackers | 
to withstand 1100°F. temperature 


N ITS PHILADELPHIA REFINERY, Gulf operates one 
I of the world’s largest catalytic cracking units. It 
produces high octane gasoline, heating oils, fuel gas, 
gas oil, propane-propylene and butane-butylene. 
Capacity is about 64,000 barrels per day. 9 million 
pounds of catalyst circulate each hour, and the unit 
consumes nearly 400,000 pounds of steam per hour. 

The top of the spherical regenerator is shingled 
with 14-gage Stainless Steel strip. Temperature 
reaches about 1100° F. in the burning atmosphere, 
and the Stainless Steel shingles resist erosion caused 
by the pressure circulation of the catalyst, which has 
the consistency of talcum powder. Carbon steel 
shingles would deteriorate and fail rapidly. Bottom 
section and cone ¢f the fractionating tower (right) 


U oN ob ts. D 


>t A TB 5 


t 
? 
. 
« 
$ 


One of the largest catalytic crackers in the world, at Gulf Oil Corporation’s Philadelphia refinery. Regenerator at left produces about 64,000 barrels per day. 


are lined with Stainless Steel to withstand corrosion 
at high (700° F.) temperature. 

Stainless Steel gives you the most for your money 
when it is designed into equipment, right from the 
start. So think of Stainless Steel when you design. 
Think of USS Stainless when you buy. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALABAMA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS + STRIP + PLATES PIPE + TUBES + WIRE 
BARS - BILLETS SPECIAL SECTIONS 


Sy 8:64 








COMPANY 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued _ 


Capachy 


Estimated 
Cost 


Status 


Probable 
Completion Licenser Engineering Contractor 





International Syn- 
thetic Rubber 


*Mobil Oil Co., Ltd... 


Monsanto Chemicals 


*Mobil Oil F; 





Naphtachimie........ 


*Naphtachimie 


Potasse et Engrais 
Chimiques 
Societe du Caouteb- 


ce 
West Germany 
Badische Aniline und 
Soda Fabrik 


Benzin und Petroleum. 


Buna Werke Huls 
G.m.b.H. 


Deutsche Vacuum 
Oil 


. *Deutsche Shell... .. 


Esso Petr. (Ireland) 
Caltex (Ireland) 
Trish Shell 





.| Gonfreville 


France 


Ludurigshafen 


Gelsenkirchen 
Bremen 


Mulheim 
Bremen 


Pireaus 





Pit. 
Cat. Crker. 
Vacuum Unit 
Poly Pit. 


Feed Prep. 


Refinery Expan. 


Desulfurization 
Refinery 
oa Cracker 
Cat, Hydrode- 
——— 
pansion 
Exp. Ethylene 
Expand Ethyl- 
ene 
P 
lene Pit. 
Ammonia 
Synthetic Rub- 
ber Pit, 
Cat. Reformer 
Distillati 
Sulfur Recovery 


Polyethylene 
Polyethylene 


Poly ethylene 


Hydrofiner 
Synthetic Rub- 
ber Pit. 





Polyethylene 


| Cat. Reforming 


Cat. Hydrode- 
sulfurization 


le 
Two Stage 

Refinery 

Hydrodesulfuri- 
zation 


Refinery 





50,000 ton/yr. 


37,000 bbis. 
60,000 bbls. 
60 tons 


24,000 ton/yr. 


32,000 bbls. 
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$12,000,000 


Engineering 
Pre-engineering 


Under Constr. 
Planned 


Complete 


Under Constr. 


Under Constr. 





Approved 


1957 Blaw Knox 





Atlantic, Soc. 
Mob., Calif. 


ey 


Houdry, U.O.P. 














Ist -» 1957 
ist Qtr., 1957 





Hydro. M 


Hydrocarbon 
Krupp, Stahb 











} 
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“STOP the work! 


... Advertising wants a picture ”’ 





W. K. MITCHELL & CO., INC. 
WESTPORT JOINT . 
(PATENTED) Philadelphia 46, Pa, 


NIVCHEL[ PIPING 


PIPING FABRICATORS AND CONTRACTORS 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continued — 








Project 


Probabie 
Completion 





Golfo Industria 
fera 8.P.A, 
yy oil! Italiana 


Raffineria Dott. E. 
Garrone 
—— Siciliana 


Oli Minerali 
(RASIOM) 
Soe. Solvay & Cie.... 
STANIC Industria 


Petrolifera 
*STANIC Industria 
Petrolifera _ 


Maatschappij N.V. 

N. V. de Bataasfs he 
Pet. Maatschappij 

N. V. de Bataafsche 
Pet. Maatschappij 


N.V. de Bataasfsche 
Pet Maatschappy 


British Hydrocarbon 
Chemicals 


Spain 
*British Hydrocarbons 


Rafineria de Petro- 
= de Escombreras 


Trieste 
8.P.A. Tecnico In- 
dustriale Aquila 


Rotterdam 
Velsen- Ymuiden 
Rotterdam 
Pernis 


Pernis 


Pernis 


Oslo Fjord 
Luanda 


Grangemouth 


Butadiene Pit. 
Copolymer Pit. 
Ammonia; 


Fertilizers 
New Refinery 
Cat. Reforming 
Cat. Hydrode- 

—— 

be Expansion 
‘ormer 


Powerformer 
Polyethylene 
Powerformer 
Hydrofiner 


Refinery; Crude- 
hey) Cat 


Cracker, 
Recovery, ee 
nae 
istillation Unt 
men 
Platformer 
Unifiner 
Desulfurization 
Refinery 
—. 
tenes Pit. 
Syn. Glycerine 


Vacuum Still 


Cat Reformer 
Hydrodesulfur- 


Polyethylene Pit. 

Topping U Unit 

Topping Unit 
latformer 

LPG Unit 

Offsite Facil. 

Refinery 


Cat. Cracking 
Cat. Poly. 


Nat. Gaso. Pit. 
Refinery 


12,700 bbls. 
16,400 bbls. 


25,000,000 tons/ 
yr. 

25,000 bbls. 

8,000 bbls. 


25,000 bbis. 
11,000 bbls. 


Complete 
Under Constr. 
Under Const. 
Planning 
Approved 


Planning 
Planning 


Under Constr. 
Under Constr. 


Planning 
Planning 


Under Constr. 
Under Constr. 
Complete 
Pola 
ese 
ent 
Negotiating 
Planning 
Under Constr. 
Under Constr. 
Under Constr. 


Under Constr. 
Engineering 


Under Constr. 
Under Constr. 


Under Constr. 


Planned 
Under Constr. 
Under Constr. 
Planning 


Planning 
Projected 


1957 


July, 1957 
April, 1958 


3rd Qtr. 1957 
3rd Qtr., 1957 


3rd Qtr., 1957 
3rd Qtr. 1957 
3rd Qtr. 1957 





U.0.P. 
U.0.P., Union 





NEAR EAST 
Aden 
British Petroleum... . . 


Bahrain 
Bahrain Petroleum... . 


iraq 
Iraq Coat. Sol 


Kuwait 
Kuwait Oil 





Aden 


Bahrain 
Iraq 
Daura 
Matrak 


Mina alAhmadi 


Ras Tanura 
Ras Tanura 


Saudi Arabia 





Thermal Re- 
former 


Platformer 
Lube Oil Pit. 
Refinery Expan. 
Refinery 


Two Distilla- 
tion Units 


Asphalt Pit. 
Hydrofiner 


Ammonium 
Sulfate Pit. 


10,000 bbls. 
25,000 ton/yr. 
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Under Constr. 


Under Constr. 
Planning 
Planning 
Planned 


Under Constr. 


Under Constr. 
Under Constr. 





| End 1957 


| 1956 
| Spring, 1957 





Late 1958 


| Div. BE. B 








Foster Wheeler 


Foster Wheeler 


Staff 








Foster Wheeler | Foster Wheeler 


Foster-W heeler | Foster-W heeler 





S&W Bad 
Badger :Bechte! 
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The big difference is inside the 


NEW FeP TURBINE METER 





OW AVAILABLE TO you is the new F&P Turbine Write today for complete information on the F&P 


Meter—made to the same high standards that 
has made Fischer & Porter a world leader in flow 
measurement know-how. 


Turbine Meter. Test it in your own processes and 
you'll agree that here is a better, sturdier, less 
costly turbine meter than ever before available. 


Write to Fischer & Porter Co., 916 County Line 
Also from F&P you can secure a complete line of Road, Hatboro, Penna. 
electronic digital and analog readout instruments, 
associated data handling instrumentation and un- 
surpassed calibration facilities— making the appli- 
cation of F&P Turbine Meter practical—depend- 


able and easy to integrate into systems operation. 


inherent precision accuracy. 
Unaffected by piping or orientation. 


Easily disassembled and re-assembled with no 
shift in calibration. 


Wide-linear flow range. 
Digital output proportional to flow. 
Interchangeable calibration factors within size. 


Unexcelled calibration facilities 
The Colburn Memorial Flow Laboratory at Fischer 
& Porter, the finest and most modern of its kind 
in the world, provides the basic standards for flow 


Low inertia for excellent trarisient response. measurement of all F&P flow meters, 


Fp 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continued 





COMPANY 


Status 








Proposed 
Cousideri 





Industries 
itsui Petrochemical 
ndustries 


Bombay 


-| Yokkaichi 


Tokuyama 
Twakuni City 
Iwakuni City 
Kawasaki 


Proce viene Onde 





Ethy viene Gly col | 
Ethylene Out 
Phenol Unit 











Under Constr. 
Under Constr. 


Engineering 
Engineering 
| Under Constr. 


a . 





litsubishi Oil Co., 
Ltd. 


Sere 





Refinery 
| Ethylene Unit 


Korea } 
K orean Government. . Urea Pit. 


Sumatra 
Standard-Vacuum.... | Out. ute 
Revamp Existing 


| Ammonia Pit. 
| to Produge 
Urea 


Formosa 
Taiwan Fertilizer, 
Ltd. 


Engineering 


Late 1957 


Sept., 1957 


1957 
Dee., 1957 
1957 


Mid 1957 


Spring, 1957 





Distillers, Ltd. 


Vulcan, Inventa, 


Vulcan, Inventa 








AUSTRALASIA 
Australia 
Bitumen & Oil 


neries 
Bitumen & Oil 
Refineries 


Crude Unit 


Crude Unit 
Platformer 
Desulfurization 
Refinery 
Refinery 


Phillipine Islands 
Shell (Phili pines)... . 


-VYacuum.... 











| 
} 


| Complete 


Under Constr. 
Under Constr. 
. | Under Constr. 
| Negotiating 
Planning 








* First t Added capacity 





NOTE: 
Armistead & Co. 
Ref. Ce. 


Manufacturing B ae 
-Comprimo N. 
Lid. ” &- Gacper My Sons Ltd. 
«4 Badger & Sons Pty., Ltd. 
arnes 3 


Beck 
Knox Co. 
Co. 


B. & |. a Co. 
Engineering & Construction 


Cc. & 1.—Chemical & Industrial Corp. 

Censd. Eng.—C hid —E ing Company 
Craig—A. F. Craig & Ce. 

C.T.1.P.—Compagnia Tecnica Industria Petroli 
B & 2—Day & Zimmerman 

Delta—Delta Engineering Corp. 
Dresser—Dresser Engineering Corp. 
Ebaseo—Epasco Services, Inc. 

€&A—Ebrhart & Arthur, Ine. 

Esso—Esso Research and Engineering Co. 





Edeleanu—Edeleanu Geselischaft M.B. 7 
Etabadger, S.A. aaitabliesement | Badge 
F&C—Farnsworth & Chambers Co., 
Fergutoa—h. Ferguson Co. 
H+ vem Fish “Enpineering Corp. 
Fluor—Fluer 
Ford, Bacon, Davie—F ord, Soom & Davis Construction Corp 
Foster Wheeier—F oster 
jonst. Corp, 


Gas Plant Constr. vaseline f Plant 
Girdier—The Girdler Co. 

oo al (Canada) —Girdler Corp. of Canada, Ltd. 
¢ —Gra ing & E 

( ee Censtruetion Co. 

( tte a Dorem 1s—Grebe = _Doremus Process Co. 
utte- Hutte 











cules Powd 


sdson—H nae a 


9 Corp. 
H. W. P.—Head wrishtess y Bs 


Hydro M—Hydrocarbon Minereloe! G.m.b.H. 

Hydro E—Hydrocarbon Engineering S.A.R.L. 

Sp oie, ay Sogleams 

e eM. W. Kellogg 

Ke ony AnKellogs Pan Tecriean 

KIC ellogg international Corp 

Kidde—Walter Kidde Engineers Southwest, 

ps a eee mpany 
rs—Koppers Co.. inc 

Litwine-Litwin Engineering Co. 

Lummus—The Lummus Co, 

Macco—Macco Corp. 

Mannix Gill—Mannix Gill. Ltd. 

McGraw—F. H. McGraw & Co. 

McKee—Arthur G. McKee Co. 

M.-C & S—Merritt-Chapman & Scott Corp. 




















Olsen—O. L. Olsen 
P. A. HydroRes—Pan-American Hydrocarbon Researeh 


Parker—Parker, Steffens & Pearce 
Parsons—The Ralph M. Parsens Co. 
Petroco—Petroleum Construction Co. 
Naty te Petroteum Co. 


as—Power Gas » Ltd. 

Pritchare—t. H. Pritehard Ce, 

Procon—Procon, Inc 

Quaker—Quaker Valley ~~ 
Russel Ang sgamaiaae 

Ruet—Rust Eo Ce 

SBA—Soc. Bedge de L’Azote et des Produits Chimiques du 


Hardy. 
SDC—Scientifie Design Co. 
& B—Singmasic: & bre’ [ ene Nobel Co. 
Soc. Mob. ny- Mobil 
{ as i bY Contr. Ce, 

Sohie—Standard - Co. of Ohi 
tearns-R earns- ay A Mie. Co. 
vnlang Sunland Refining 
&w sb ae Se Div. ~Stone a “Webster Engineering Corp.. 
aw jer Div. 


nada Ltd.—Stone & Webster Canada Ltd. 
EAD 28 Engineering Ce. 
Tears—Teare Engineers 
Tellepsen—Tellepsen Petro-Chem Constructors 
Texace Vev.—ilexace Vevetopment Gorp. 
Texaco—The Texas Co. 
Texas Materal— Texas Natural Gasoline Corp 
Treceo—Refinery Engineering Co. 
Tuloma—Tuloma Builders 
U.0.P.—Universal 01) Products Co. 
Vucan—Vulecan Engineering Div. 
4. @. White—J. G. White Eng. 





Corp. 
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~ 


complete 








. Refinery for B. P. M. 
at Cardon, Venezuela. 


. Refinery for Koppartrans Oljeaktiebolag 
at Gothenburg, Sweden. 


. Refinery for Venezuela Gulf Refining 
Company at Puerto La Cruz, Venezuela. 


. Refinery for Societe Generale des Huiles de 
Petrole at Dunkirk, France. 


. “Portable"’ refinery for U. S. Navy 
Department. 


. Lube oil refinery for Cit-Con Oil 
Corporation at Lake Charles, Louisiana. 


. Refinery for International Refineries Inc. 
at Wrenshall, Minnesota. 


. Refinery for Vacuum Oil Company Ltd. 
at Coryton, England. 


. Refinery for Burmah-Shell Oil Company 
at Bombay, India. 


. Refinery for Standard-Vacuum Oil Company 
at Bombay, India. 


. Refinery for Standard Oil Company 
(Indiana) at Mandan, North Dakota. 


. Refinery for Suntide Refining Company 
at Corpus Christi, Texas. 


Refinery for Commonwealth Refining 
Company at Ponce, Puerto Rico. 


Refinery for Esso Standard Oil Company 
at Antwerp, Belgium. 


Refinery for Caltex 
at Visakhapatnam, India. 


Refinery for Neste Oy 
at Turku, Finland. 


In the past 10 years alone, Lummus has com- 
pleted or is currently working on 16 complete 
refineries. Combined, they represent a large 
percentage of the refinery capacity constructed 
in the last decade. 

But complete refineries are only part of the 
Lummus story. Separate units for any and all 
phases of refining from distillation to petro- 
chemical production have been designed, engi- 
neered and built by Lummus — as additions to 
existing installations or as integral parts of new 
construction. 

In the past 50 years, Lummus has added over 
700 petroleum and chemical plants and installa- 
tions to the world’s total. Think of Lummus 
when planning your next project. 

THE LUMMUS COMPANY, 385 Madison 
Avenue, New York 17, N. Y. Engineering & 
Sales Offices: New York, Houston, Montreal, 
London, Paris, The Hague, Bombay. Sales 
Offices: Chicago, Caracas. Heat Exchanger Plant: 
Honesdale, Pa. Fabricated Piping Plant: East 
Chicago, Indiana. 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 


For more data on advertised products, use Readers’ Service Cards, last page. 
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As Management Sees It... How Oil Acts When It Burns . . . Continued from Page 116 





1. A low gravity crude oil may have either a high 
or low flash point, depending upon the flash 
point of the lightest ends. 


2. A high gravity crude oil may have a low or high 
flash point, but most often has a low flash point. 


3. As vapor pressure is governed not only by how 
low is the flash point of the lightest of hydro- 
carbons in the mixture, but also by the propor- 
tion of these low flash point hydrocarbons to the 
total mixture, a low flash point oil may have 
either a low or high vapor pressure, depending 
upon the proportion of the low flash point hydro- 
carbons to the higher ones. However, an oil with 
an appreciable vapor pressure always has a low 
flash point. 

4. A low flash point oil at a temperature above its 
flash point, in open air will form the correct 
mixture and flash when flame or spark is applied 
near its surface and if the oil has a temperature 
above its firepoint, it will continue to burn. This 
is also true in a closed container of a low flash 
point oil if it also has a vapor pressure sufficiently 
low that the air is not purged from the surface 
area to below that required to form a burning 
mixture. If the vapor pressure is sufficiently high 
to purge the air, such as in case of gasoline and 
high vapor pressure crude oil, to below the air 
volume required in the mixture will be too rich 
to burn and will not become ignited near the 
surface in a closed container, nor higher up in a 
gas-tight container equipped with conservation 
vents or other such devices. 





Summary of Crude Oil Characteristics 


5. There is a relation between the boiling range of 

a crude oil and its characteristics to form a heat 
wave. The establishing of this heat wave and the 
rate of its travel into the surface of the oil is no 
doubt influenced by the impurities and free car- 
bon in the crude oil and by the other charac- 
teristics described. It is well known, however, 
that refined oils with their narrower boiling 
ranges do not establish heat waves, and even 
when two or more of them are mixed back with- 
out impurities, tests show no heat wave estab- 
lishing characteristics. 
Since there are hundreds of crude oils differing 
in characteristics that influence their reactions to 
surface burning, each crude oil must be con- 
sidered separately in the burning question of 
crude oil. 


An oil that does not establish a heat wave will 
not boil over of slop over. Heat wave establishing 
characteristics have not been found on oils of 
sufficiently non-viscuous characteristics that the 
steam could pass through without boilover er 
slopover. It is safe to conclude that if an oil will 
establish a progressively deepening heat wave 
from surface burning, it does have boilover and 
slopover characteristics. 


The heavy ends of crude oi] which heat up from 
surface burning and drop toward the bottom of 
the tank do not penetrate to an appreciable 
depth the cold oil, but stop near its cold point, 
thus progressively pushing it downward. 








What Is a Heat Wave? In the case of some very 
narrow boiling range crude oils (like all refined products) 
heat penetrates only a shallow surface layer from con- 
tinued burning. In the case of the usual wide boiling 
range crude oils, the lower boiling point higher gravity 
hydrocarbons come out of the surface and feed the fire, 
while the high boiling point hydrocarbons sink toward 
the bottom or at least through the heated surface, form- 
ing a heated front to heat the cold oil deeper and deeper 
as the fire continues to burn. This is called a heat wave. 

It is assumed that in the progressive heat wave of a 
burning crude oil tank, the light ends come off in quan- 
tity as long as any are present. This maintains the tem- 
perature of the heat waves at close to 300 F until the 
light ends are gone. 

Actually the rise in temperature is probably progressive 
but in steps; as the light ends boil out and are consumed, 
there is less and less vapor space between the base of the 
flame and the surface of the oil, thus causing the surface 
temperature to rise rapidly when no more light ends are 
available for distillation. 
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As the temperature rises at the surface, distillation of 
heavier ends commences and the temperature of the heat 
wave in some crude oils may rise to as high as 600 F. 

In the case of the burning tank, these heavy ends sink 
through the mixture of lighter hydrocarbons, and im- 
purities, until they reach specific gravity equilibrium in 
the oil balance. Since they are hot, they give off some of 
their heat on their descent, thus distilling off some more 
light ends. 


Thus the heat wave grows, based on heat input and 
vapor output, until all but the heavy ends are gone, or 
the heat wave reaches a water or emulsion layer and 
causes a steam explosion. 

In some crude oils this deepening layer or heat wave 
travels downward into the oil only three inches per hour 
faster than the burn off, while in others it may travel as 
much as fifty inches per hour. In most crude oils, the rate 
is from twelve to eighteen inches per hour faster than the 
burn off, 


Just what part the impurities in crude oils contribute 
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As Management Sees It . . . 


| RES era 
hs 


FIGURE 5—The application of foam to an 11-inch heat wave in this 
small tank shows how the steam bubbles form in the heat wave and 
expand it beyond the capacity of the tank in a slopover. 


to the heat wave establishment and to the rate of its 
travel is not known. It is known, however, that crude oils 
from different fields with similar boiling ranges have wide 
differences in their heat wave rates of travel. 

In spite of all that has gone before, there are still sev- 
eral questions respecting heat waves that have not yet 
been answered. For instance, we know that heated hydro- 
carbons drop toward the bottom of the tank as rapidly 
before the fire as during it? Do they only drop through 
the heated surface and bombard the top of the cold oil 
below or do they drop even into the cold oil? Apparently 
these heated heavy ends drop only to the cold front of the 
oil, thus giving off heat to it and deepening the heated 
layer so that the next group sinks a little deeper. 


Rainy Day Heat Waves—lIt has been noted in tests 
that anything which takes heat from the heat wave re- 
tards its travel downward. During long tests on a day of 
showers and sunshine, during the showers, the heat wave 
travel practically stopped and would start again when the 
shower ceased. This brings up the question of the effect 
of a water content on the heat wave travel in crude oil. 

Why does such a heat wave not form on refined oils? 
There may be several reasons, the chief of which is the 
narrower boiling range of the refined oil below. This 
refined oil below the surface is composed of a range of 
gravities sufficiently narrow and with few impurities so 
that there is not sufficient difference in the weight of the 
larger heated particle at the top to carry it down into the 
mass of oil and at a rate to deepen this heat layer faster 
than the burn off. 

Tests reveal that this will not occur even in a mixture 
of refined products from which the impurities have been 
removed, Tests in which a mixture of cracked gasoline, 
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kerosine, Number 2 fuel oil, and Number 6 fuel oil have 
been used and on which no heat wave was established, 
further indicate that perhaps the impurities, water con- 
tent, other foreign matter, and perhaps free carbon, in 
crude oil has a greater influence on heat wave establish- 
ment and the rate of travel of such a heat wave than 
heretofore accredited. 


BOILOVER AND SLOPOVER OF CRUDE OIL 


The story of the heat wave establishing characteristics 
of some crude oils is incomplete unless mention is made 
of the characteristics of the oils to boilover or slopover 
because of the heat wave, viscuous character of the oil, 
the invariable presence of water in the tank and the water 
content of fire foam, the chief agent used to extinguish 
large low flash point cone roof tank fires, 

It is common usage in fire protection regulations to 
classify tanks as those containing refined petroleum prod- 
ucts’ or other flammable liquids not subject to boilover, 
and tanks containing crude petroleum. The National Fire 
Protection Association model ordinance formerly referred 
to the latter in terms of crude oil and other oils subject 
to boilover. After long experience of the oil industry and 
many tests, the phrase, “crude oil and other oils subject 
to boilover,’ has been deleted and the words “crude 
petroleum” used instead. 


What is Boilover?—To illustrate the term “boilover,” 





Meet the Author 


J. L. RISINGER is making public for the first time 
the vast store of experience he has accumulated 
through 33 years of working in 
the field of safety and fire preven- 
tion. Now on assignment as ad- 
visor on fire protection to the 
Iranian Oil Refining Company, 
Abadan, Iran, Risinger recently 
retired from Socony Mobil Oil 
Company after 37 years of serv- 
ice. He is now a special consultant 
on safety and fire protection. Ri- 
singer’s extensive research equips 
him to provide, especially to those handling and 
storing petroleum and its products, information that 
will be of great benefit to them. He has organized 
as many or more safety and fire protection programs 
as any other man—and these programs have been 
as successful and obtained as much result as any 
others that have been organized. Risinger is the 
inventor of the air agitation method of extinguish- 
ing and controlling to easier extinguish oil tank 
fires. Some of his new methods of controlling fires 
have never been published. They will be described 
as they fall into application in this series of articles. 
The author will answer any questions you may have 
regarding articles which appear in this series, Please 
direct your queries to J. L. Risinger, 13 Euclid 
Avenue, Maplewood, N. J. 
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it is only necessary to assume that the crude oil tank burn- 
ing at the surface and establishing a progressively deep- 
ening heat wave or layer into the body of oil is permitted 
to continue burning until the heat wave reacts on water 
under the oil. Since the temperature of the oil in this 
heat wave ranges from 300 to 600 F, dependent upon the 
kind of crude oil and time of burning, it is inevitable that 
some of this water will be converted to steam, expanding 
approximately 1700 times and in accordance with the 
amount of water so converted and the depth of oil above 
it, piston a quantity of the burning oil out of the tank. 

To have a boilover three things must be present. A 
heat wave that penetrates to water below the oil, the 
water to be converted to steam, and a viscuous oil through 
which steam cannot readily pass from below. 


For a closer observation of the action of a boilover in 
Figure 4, the tank with no water in the bottom was per- 
mitted to burn until the heat wave reached the bottom of 
the tank. The fire was then extinguished with dry chemi- 
cal, the steel above liquid level allowed to cool for thirty 
seconds to avoid re-ignition, and then water was pumped 
through a spreading device at the bottom of the tank. It 
will be noted, in this boilover without fire, that when the 
water under the oil is expanded into steam, some of the 
hot oil is not only formed into a froth of steam bubbles, 
but also some of the unfrother oil is thrown out of the 
tank by the steam power below. 


What Is Slopover?—In the case of a slopover, the 
oil acts differently from that of a boilover. Although still 
dependent upon the heat wave and its depth, a slopover 
is usually man-made in his effort to extinguish the fire, 
sometime between the: time of the establishment of a 
sufficient heat wave at the surface of the oil and the time 
at which the heat wave reached the water at the bottom 
of the tank. 

While a boilover is both a frothing over and a throwing 
of the oil by the expansion of water to steam under the 
oil, a slopover is a frothing over of the heavy ends of the 
oil by the formation of steam bubbles in them when water 
sinks into the heat wave. 

If water or fire foam, with a water base, is applied 
except sparingly to a heat wave, it sinks into the heat 
wave, and is expanded into steam. On its way out, the 
steam forms a froth or steam bubbles which expands the 
hot oil in the heat wave to a greater capacity than the 
outage of the container, in accordance with the depth of 
the heat wave and the outage of the container, and thus 
causes the froth to spill over the top of the container. 


Reactions from Water or Foam—The question is 
often asked, “How deep must the heat wave be in order 
to have a slopover when water or foam is applied?” This 
varies, depending upon the outage of the container, the 
viscosity of the oil, and the rate of application of water 
or foam. For instance, some slopping can be caused on 
oils such as Number 6 fuel oil which does not have heat 
wave establishing characteristics. This can be done by 
filling a container to a level with the top with viscuous 
refined oil and igniting it. 

Within 15 minutes, the heat layer at the surface will 
be about one and one-half inches in the small container, 
chiefly from heat of steel nearby, but which will not in- 
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FIGURE 6—Tank siopping over without fire. With an 11-inch heat wave, 

this tank was extinguished with dry chemical and then the foam applied 

to better observe the steam bubble expansion of the heat wove over 
the side of the tank. 































































































FIGURE 7—Not having heat wave establishing characteristics, the very 
viscous Number 6 fuel oil does not slop over, regardless of how long 
it has burned at the surface. 
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FIGURE 8—To determine if an oil has heat wave, boilover and slopover 

characteristics, allow a drum (such as the one shown above) to burn 

for at least one hour and observe the depth of change in color of heat 

detecting paint. Here the change was deeper because of the heat input 
from the shell of the small container above the liquid. 


crease regardless of how long it burns. At the end of 15 
minutes the drum will remain practically full so that the 
expansion even of the thin heated layer will spill some 
of it over the side. This is not a true slopover, but an 
illustration of one, for to have a real slopover, the oil 
must have heat wave establishing characteristics. 

As an illustration of how a fire could be spread and a 
slopover might defeat the efforts of extinguishment, in 
Figure 5 the crude oil tank has been permitted to burn 
45 minutes for a heat wave of 11 inches in depth, which 
in a large container with several feet of outage might not 
expand the froth over the side when water or foam is 
applied at a reasonable rate. However, in this small con- 
tainer, when the water content of the foam is expanded 
into steam, the 12-inch heat wave is sufficient to produce 
enough froth to spill over the top of the container, 

To observe more closely the action of a slopover, in 
Figure 6 the tank has been burned to an 11-inch heat 
wave and extinguished with a dry chemical. When foam 
is applied, the steam bubble formation, sometimes called 
froth, can be seen expanding the heated layer to a greater 
capacity than the outage of the tank and spilling over the 
top. 

An oil that has boilover characteristics also has slopover 
characteristics. Refined oils do not have boilover or slop- 
over characteristics because they do not establish deepen- 
ing heat waves. Some of them are more viscuous than 
some crude oils that do have boilover characteristics, but 
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FIGURE 9—Crude oil is shown slopping over when foam is applied; like- 
wise it would boil over if permitted to burn until the heat wave reached 
water under the oil. 


the thin heated layer at the surface is not deep enough to 
cause either. 

For instance, let’s take refined Number 6 fuel oil as 
shown in Figure 7. The tank has burned two hours, yet 
the heat detecting paint stripe shows that the heated layer 
at the surface has not penetrated deeper than one and 
one-half inches below liquid level, so when foam or water 
is applied to extinguish the fire, it simply cools this thin 
layer—blankets it—and the fire goes out. 


HOW TO DETERMINE HEAT WAVE CHARACTERISTICS 

There is a simple way to find out if an oil has heat 
wave establishing, boilover and slopover characteristics. 
To determine whether an oil has these characteristics: 
take a drum with head out, paint a stripe of heat detect- 
ing paint from top to bottom, fill it to within 12 inches of 
capacity and ignite it. Allow the oil to burn for one hour; 
then put foam on it. If you do not have foam, use water. 
Repeat these tests until you are sure of the burning char- 
acteristics of the oil (Figures 8 and 9). 

Also, even considering that the heat wave traveled 
faster in the small container due to the heat input from 
the shell, an estimate of the burn-off and heat wave travel 
placed the crude oil in the average burn-off of low flash 
point crude oils, and within the average heat wave travel- 
ing faster than the burn-off of near the lower limit aver- 
age of from 12 to 18 inches per hour. 

Part 2 Will Appear in the February REFINER 
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NEW Elliott C-W type N Motor PERMANENTLY 
SEALED Against Dust, Moisture, Corrosive Fumes 


The rugged ‘“Sealedpower” cast frame Elliott motor 
shown above is the modern version of the design pioneered 
in this country by Crocker-Wheeler. An external fan, 
made of sparkless material, and surrounded by a cowl, 
blows air along the frame for highest cooling efficiency. 
An internal fan provides continuous air circulation within 
the enclosure. All openings in the frame are tightly 
sealed, providing complete protection to windings and 
working parts. 


Totally-enclosed 
non-ventilated 


Dripproof 
Protected 


Totally-enclosed, fan-cooled 
Frames 256 U and smaller 


Once applied only in locations where extremely de- 
structive atmospheric conditions prevail, totally-enclosed 
motors are today rapidly gaining acceptance for all types 
of applications. Users find that the total over-all cost— 
first cost plus maintenance—is less than that of open or 
semi-enclosed motors. 

Ask your Elliott representative for details, or write for 
the new type N motor bulletin. Address Elliott Company, 
Crocker-Wheeler Division, Jeannette, Pennsylvania. 


ELLIOTT Company 


CROCKER-WHEELER DIVISION 


We will be glad to send a copy of this new 
booklet describing the complete Ire of Elliott 
C-W type N motors. Please write on company 
letterhead. 





IDEA 
TRAP 


If you get a good idea, “trap it.’ Keep an “idea Trap” handy. Jot down your ideas and bring 
them up at the next meeting. This is an important part of “Creative Thinking.” 


Make Your Ideas Pay! 


Here are five ways to do it: 


® Use every idea at your disposal 
® Sift out the good ideas 
® Re-define the problem 


® ‘Sell’ your ideas 
® Brainstorming 


Charles H. Clark 
Ethyl Corporation 
New York City 


ANY WAY YOU look at it, indi- 
vidually or in groups, creative think- 
ing is a one way thicket to dollar 
profits. 

And regardless of what anyone 
says, you don’t have to be an Ein- 
stein to think creatively. You just 
need to know a few simple psycho- 
logical laws. True, you may not come 
up with a new way of looking at the 
universe, but chances are excellent 
that you will produce some new ideas 
that will help your company, and en- 
hance your own value as an employe. 

Chances are also very good that 
you will not reach your full poten- 
tial. Human beings have a tendency 
to reach a certain point of attain- 
ment, and then settle back rather 
comfortably into what is frequently 
described as a rut. When a great 
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many individuals in an organization 
do this, the result can spell disaster 
for the company. 

Many companies have recognized 
the importance of this problem. Ethyl 
Corporation for one, has sponsored a 
course in creative thinking and has 
obtained excellent results. Basically, 
the task of thinking creatively can be 
broken down into four general cate- 
gories, which can be learned and un- 
derstood by anyone with normal in- 
telligence. 


1. Use Idea Sources. The first thing 
to do is to use the many sources of 
ideas available to all of us. New ideas 
can come from consciously thinking 
or searching for a better way of doing 
something or improving an old proc- 
ess. New ideas can also come from 


































the “subconscious mind.” That is, 
after consciously thinking about a 
subject, just as consciously forget 
about it, and let the subsoil of the 
mind work on it. 

Many is the discovery or new de- 
velopment that has occurred to man 
while he was doing something in no 
way related to the subject. A common 
example of the subconscious at work 
is the case of a forgotten name. Many 
of us have tried to recall a name and 
been unable to, only to have it pop 
up into the mind long after we have 
given up consciously searching for it. 
This is the “subconscious” mind at 
work. It never sleeps and it never 
forgets, psychologists tell us, but it 
works best when left alone. 

Other sources of ideas are conver- 
sation with others, or reading, movies, 
television. Keep an idea bank, cre- 
ative thinkers say. You may not need 
the idea immediately, but it will be 
nice to have some ideas in your ac- 
count when you want to draw on it. 
An idea bank can be as simple as a 
little black notebook and the jotting 
down of a few key words that will 
stimulate your thinking. More elabo- 
rate idea banks can be a compila- 
tion of clippings from newspapers or 
references to books and articles. 


2. Separate ‘““Wheat from Chaff.” 
After you have an idea, or a great 
many ideas, what should you do with 
them? Suppose your problem is a 
lack of money to accomplish what 
you have set out to do. After you 
have thought about it consciously and 
unconsciously, tapped your idea bank, 
and have made a list of the possible 
solutions, the next step is to sift and 
evaluate your ideas. Here is where 
your critical judgment plays its part. 
Each idea should be carefully exam- 
ined, the benefits weighed against the 
disadvantages, until from the entire 
list you have decided upon the best 
possible way. 


3. Redefine the Problems. Some- 
times however, after you have com- 
pleted step two, you still have no 
adequate solution to your problem. 
In this case, the next thing to do is 
to redefine your problem. Perhaps you 
have expressed it in such a manner 
that a practical solution is impossible 
and formed a mental block. The great 
American philosopher John Dewey 
said: “A problem well stated is half 
solved.” 

There are many ways to redefine 
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New Du Pont presentation will inform 
public on oil industry 


A clear, concise—yet highly dramatic explanation of our American 
business system is packec d in the small, lightweight briefcase pictured 
below. It’s a presentation kit with a story woven closely around oil 
industry products and activities. Tentatively, it has been named “A 





DU PONT VICE-PRESIDENT 








AA 


JOHN F. DALEY, a director of the 
American Petroleum Institute and 
member of the Institute’s General Com- 
mittee, Division of Refining, was re- 
cently appointed a vice-president of 
the Du Pont Company. 

Mr. Daley joined the Du Pont Com- 
pany in 1915 as a timekeeper in the ex- 
plosives plant at Carney’s Point. 

When made a vice-president he also 
became a member of the executive 
committee and director of Du Pont. 
Prior to holding these positions, Mr. 
Daley was general manager of the Or- 
ganic Chemicals Department, which 
includes the Petroleum Chemicals Di- 
vision. 

In 1940, Mr. Daley’s experience in 
explosives manufacture was made 
available to the government. During 
the war, he served as manager of the 
Indiana Ordnance Works and as depu- 
ty field director of ammunition plants, 
with jurisdiction over 55 government- 
owned plants. For this work, he was 
pitcr A a commendation for excep- 
tional civilian service by the Secretary 
of War. 

He returned to Du Pont as director 
of pigments sales in 1944, later becom- 
ing general manager of the Pigments 
Department. He was appointed gen- 
ual manager of the Organic Chemicals 
Department in 1948. 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 





‘Brief’ Case for Business.” 


The theme of the story is that the customer actuz ally makes the im- 
portant business decisions today. It also points up very clearly the 
interdependence of big and little businesses in filling customer needs. 





PETROLEUM PLAYS an important part in the production of all the items in this presenta- 


tion kit. And the entire kit fits compactly 


This public relations presentation — 
prepared by the Du Pont Petroleum 
Chemicals Division—shows how oil is 
truly the lifeblood of American indus- 
try. Yet its points are made in such a 
way that they are applicable to almost 
any segment of our economy. The 
audience appeal of this presentation is, 
therefore, exceedingly broad. 


“Magic Barrel” idea 


The new briefcase kit tells an oil in- 
dustry public relations story in much 
the same way as the popular “Magic 
Barrel” has been doing so successfully 
for a number of years. 





into the lightweight easy-to-carry briefcase. 


The briefcase is not meant to replace 
the “Magic Barrel,” which will be con- 
tinued. Rather it is to supplement that 
program. It can be presented to groups 
who have already seen the Barrel, or 
where the Barrel is for some reason not 
feasible or appropriate. The new pres- 
entation has been streamlined, includ- 
ing fewer items than the Barrel. These 
items, however, have been carefully 
selected to tell the story forcefully. 


Low cost 


Another advantage of the briefcase is 
its low cost . . . only $50 including all 


the products in it. 














New Presentation 


Within the oil industry, there are 
now about 1200 speakers trained to 
give the “Magic Barrel” presentation. 
These men and women can, with prac- 
tically no additional training, present 
the new program. And to acquaint 
them quickly with the new kit, we are 
supplying complete instructions as well 
as an easy-to-follow script. 





THE NEW petrochemicals presentation is easy 
to learn, easy to give, yet high in dramatic 
quality .. 





H. C. THOMPSON, assistant promotion man- 
ager, demonstrates. 





Now available 

This new presentation is being spon- 
sored by the Oil Industry Information 
Committee. To order these kits, or for 
further information about them, just 
get in touch with one of our representa- 
tives at the nearest Du Pont Petroleum 
Chemicals Division office listed below. 

We will also be glad to train as pres- 
entation speakers—at no cost to refiners 
—any personnel who are not familiar 
with this type of public relations pro- 
gram. 








DuPont Estersil GT solves 
problem of “leaking greases” 


Crane and power shovel operators, 
among others, are reporting unusually 
satisfactory results from greases made 
with Du Pont Estersil GT (grease 
thickener). 

One contracting company, for ex- 
ample, wanted a grease which would 
not leak on hoist drum brake bands, 
particularly at high ambient tempera- 
tures. A number of different greases 
were tried with no success in solving 
the problem. 

The contractor’s petroleum supplier 
then suggested an estersil-based grease. 
This type of grease will not break down 
even under severe high-temperature, 
high-shear working conditions. 

The experiment was an outstanding 
success. The estersil grease was used 
on three different crane hoists. In all 
cases, the leakage problem was com- 
pletely solved. 





Conversely, estersil greases also have 
properties that are the answer to many 
extremely low-temperature lubricating 
problems. Since wide temperature 
changes produce little change in their 
consistency, there is little danger of 
estersil greases losing their lubricating 
value in sub-zero temperatures. 


High water resistance 


In addition to outstanding thermal 
stability, estersil greases have “built-in” 
water repellency and superior mechani- 
cal and oxidation stability. They also 
have superior handling qualities and 
can be easily manufactured. 

Du Pont Estersil GT is now available 
in commercial quantities. Any of our 
representatives will be glad to give you 
samples and more complete informa- 
tion. Call the sales office nearest you. 














“It Never Rains Oil” 
color cartoon about a very serious sub- 
ject. 

It tells how percentage depletion 
helps to keep oil production ahead of 
the world’s mushrooming demand. You 
have probably seen the film and of 


is an animated 


course know the 
depletion. 

However, the point of this sugges- 
tion is—shouldn’t more and still more 
people be informed on this important 
subject? 

Movie prints are still available for 
your use. In case you know of some 
other groups who should see it . . . new 
personnel employed over the past two 
years, for instance write for the 
film. 


value of percentage 





industry expansion 


Planned and produced by the 
Du Pont Petroleum Chemicals Divi- 
sion, the film is sponsored and dis- 


tributed by the American Petroleum 
Institute, Independent Petroleum As- 
sociation of America, Mid-Continent 
Oil and Gas Association, Rocky Moun- 
tain Oil and Gas Association and West- 
ern Oil and Gas Association. 





Big and small 
businesses work together 


The tremendous amount of business 
generated by “big business” for “small 
business” is pointed up in a new survey 
by the Du Pont Company. It shows that 
small firms represent 90% of Du Pont’s 
75,000 customers and 30,000 suppliers. 


REG. U. 5. PaT.OFF. 


Better Things for Better Living 
..- through Chemistry 


E. |. DU PONT DE NEMOURS & COMPANY (INC.) » PETROLEUM CHEMICALS DIVISION + WILMINGTON 98, DEL. 


Sales Offices: 


CHICAGO 3 — 8 So. Michigan Ave. 
CLEVELAND 15 — 25 Prospect Ave. 
HOUSTON 2 — 705 Bank of Commerce Bidg. 
LOS ANGELES 17 — 612 So. Flower St. 
NEW YORK 20 — 1270 Ave. of the Americas 


RAndolph 6-8630 
SUperior 1-1363 

CApitol 5-1151 
MAdison 5-1691 


COlumbus 5-2342 TULSA 1 — 


PHILADELPHIA 2 — 3 Penn Center Plaza 
PITTSBURGH 22 — Room 751, 
SAN FRANCISCO 4 — Room 626, 
SEATTLE 3 — Room 215, 4003 Aurora Ave. 
P. ©. Box 730, 


LOcust 8-3531 
ATlantic 1-2933 
EXbrook 2-6230 
. .MElrose 6977 

LUther 5-5578 


1 Gateway Center 
111 Sutter St. 


1811 So. Baltimore Ave. 


IN CANADA: Du Pont Company of Canada (1956) Limited—Petroleum Chemicals—85 Eglinton Avenue East—Toronto 12, Ontario—HUdson 1-6461 


OTHER COUNTRIES: Petroleum Chemicals Division—Export Sales—Room 7496, Nemours Bldg.—Wilmington 98, Del. 


—OlLympia 4-5121, Ext. 2962 


ADVERTISEMENT — Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc. 
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e completely 
self-draining 


e withstands 
severe 
conditions 


e foolproof 
operation 


3%" size shown 


The new Jerguson No. 23 Drain or 
Sampling Valve is completely self drain- 
ing, for the valve stem seats on the out- 
side of the valve body. It is ideal for 
installations where it is desirable to 
have the valve seat inside the wall of a 
vessel in order to prevent the typical 
condition of liquid remaining in the 
nipple and valve inlet. 


This rugged, new Jerguson Valve 
has outside screw and yoke construction 
to meet high temperature or corrosive 
conditions where inside threads cannot 
be tolerated. The efficient outside thread 
design eliminates possible freezing and 
allows the valve stem to work freely at 
all times. The No. 23 Valve provides 
foolproof operation because the stem is 
constructed with a left-hand thread, thus 
allowing the valve handle to operate in 
the normal direction of standard valves. 


Available in sizes from 34” to 2” 
N.P.T. 34” and 1” sizes are recommended 
for pressures of 4000 Ibs. @ 100° F. and 
1000 Ibs. @ 750° F.; 114, 1% and 2” 
sizes are recommended for 600 Ibs. @ 
100° F. and 250 Ibs. @ 750° F. Optional 
features include construction with addi- 
tional outlet for such uses as a steaming 
out connection and with a reamer on the 
end of the stem to break away encrusted 
matter which may have collected on the 
inside vessel wall. 


Write for data unit and complete 
details, 





Gages and Valves for the 


Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 
Offices in Major Cities 
Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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a problem. Perhaps you've stated it 
too loosely. Try tightening it up, keep- 
ing it to specifics. Perhaps you don’t 
have the right key word. Try substi- 
tuting words. This may give you an 
entirely new slant. It’s also a good 
time to go over your idea bank. There 
might be something in it that will 
give your thinking a new slant or 
direction. 

4. “Sell” the Idea. Let’s suppose you 
have come up with a new idea, or a 
solution to a difficult problem. Where 


do you go from there? This is the last | 


and toughest step. Unless you act on 
your ideas, nothing’s going to happen. 

If you’re not the boss already, the 
chances are you’re going to have to 
put your idea across to the man above 
you. This may also be a time to re- 
verse your creative thinking, and do 
a little destructive thinking on your 
brain child. At this point, actually 
try to find as many weak spots in it 
as you possibly can. Look at it as an 
idea you didn’t have anything to do 
with, and start tearing it apart. You 
can be certain your boss is going to 
do just this, and you'll be that much 
further ahead if you can anticipate 
him. 

Douse your idea with these three 
negative cold-water attitudes: 


@ It looks good on paper, but in | 


actual practice it’s not true. 

© It probably is true, but it’s still of 
no practical value. 

@ It’s a good idea, but somebody 
else thought of it first, and it 
didn’t work. 

If you can get over these three hur- 
dles you’re on the home stretch way 
in front of the pack. Present your 
idea imaginatively, figure out the 
benefits, not only for yourself, but for 
others, and make it easy for the head 
man to say yes. Remember, he’s busy, 
but he’s always looking for a way to 
improve on things—if it’s presented 
to him in the proper manner. 

To be successful at thinking up new 
ideas by yourself you have to have 
one other quality—confidence. Don’t 
sell yourself short, and when the ideas 
start to come, keep them flowing. 
Don’t block your mental processes by 
not believing in yourself. Always re- 
member, anyone can come up with 


good, workable ideas, and the man | 
who does is the man who gets ahead. 


How to “Brainstorm.” Creative 
thinkers have also spent a good deal 
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PALMER 
recorder 


Recorder has gone all the skill of 
Palmer master craftsmen, 











Readings are clearer, smoother and 
more precise than ever thought pos- 
sible. In fact readings are so amaz- 
ingly improved that maintenance is 
never needed under normal uses. 











Recording Thermometers feature twelve 
inch die-cast aluminum case with black 
wrinkle or white satin finish. Single or 
multiple pen construction. Electric or 
spring wound clock, 24 hour or 7 Day 
Revolution. Flexible Armor and bulb of 
stainless steel. Ranges —40 to 1000°F, 
or Equivalent in °C. 


Send for Bulletin No. 45 
Consult your Classified Directory 


PALMER 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 
Cincinnati 12, O. 
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Painting, courtesy Power Magazine 
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identifies metal in Spirotallic Gaskets 


Most engineers know that Spirotallic 
Gaskets maintain a perfect seal despite 
extreme fluctuation in fluid pressure and 
flange compression. Consequently, these 
gaskets are used in a wide range of serv- 
ice conditions which include high tem- 
peratures, elevated pressures and active 
corrosives. To withstand these con- 
ditions, Spirotallic Gaskets employ a 
variety of corrosion-resistant alloys. 


Because so many of these metals look 
alike, only expensive tests or costly ex- 
perience with the gasket could determine 
the gasket metal used, once its identifying 
tag was lost. Now the color patch on the 
centering guide tells the metal employed 





-and saves time, trouble and expense. This 


new method of identification also makes 
it easier for storekeepers and mechanics 
who handle the gasket. In addition, it 
simplifies inventories. 


Spirotallic Gaskets hold their seal be- 
cause they are made of spirally wound 
interlocking plies of asbestos and spring- 
like metal strip. These gaskets compress 
easily with light bolting. For catalog 
PK-35A and copy of color code card 
write Johns-Man- 
ville, Box 14, New 
York 16, N. Y. In 
Canada, Port 
Credit, Ont. 









Here are seven of the 
metals available and 
their color identifications 


Zinc-coated 
steel— 
white 


Type 304 
Stainless— 
yellow 


Type 316 
Stainless— 
green 


Type 347 
Stainless— 
blue 


Aluminum— 
aluminum 





Johns-Manville SPIROTALLIC GASKETS 
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As Management Sees It . . . 





of time working out a method for 
several people to think at the same 
time. The name for this group think- 
ing is “brainstorming,” and it’s a 
formula that has already produced a 
legion of labor and money saving 
ideas. 

This teamwork creative thinking is 
very simple, requires practically no 
equipment, and there are only a few 
rules to follow. The first thing needed 
is a problem, and everyone has plenty 
of these. Next get a group together 
with a sufficient understanding of the 
problem to be able to suggest ideas 
intelligently. A secretary or a tape 
recorder to take down ideas is the 
only other needed equipment. 

The chief ingredient of a successful 
brainstorming session is an unfettered 
atmosphere, a climate of thinking 
where anything goes. There should 
be no do’s, don’ts, or can’ts, or any 
kind of judicial reasoning. 

Here are the four rules to be fol- 
lowed in brainstorming: 

® Criticism of ideas must be with- 
held until later. 

e “Free wheeling” is welcome! The 
wilder the ideas the better. It is easier 
to tame down than to think up. 

® Quantity is wanted. The greater 
the number of ideas, the more likeli- 
hood of good ones. 








CHARLES H. CLARK gradu- 
ated from Harvard University 
with a B.A. degree in 1943, 
and from the University of 
Pennsylvania with an M.S. de- 
gree in education, in 1952. Prior 
to joining Ethyl Corporation’s 
Public Relations department, he 
was associated with the Phila- 
delphia Electric Company as an 
office methods analyst. He has 
spent several years in research 
on his specialty, a course on 
“Creative Thinking.” He collab- 
orated on the first college text- 
book and teachers manual on 
“Applied Imagination.” 
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Put yourself in this picture... You're getting “down-to-earth” 
facts on how you can save money through more efficient sealing methods. 


How? A “John Crane”’ trained field engineer is making a complete survey 
of your pumps, valves and any other equipment where sealing is required 
—and is carefully analyzing your needs. He’s an expert. You could see 
that as soon as he went to work. 


This service is being given without obligation. The “John Crane”’ man 
has even suggested a few trial installations to prove the effectiveness of 
his recommendations. In the end, you’ll be well ahead with sealing meth- 
ods substantially better than those you are now using. 


Get action now! Fill out the card below and a “‘John Crane”’ field repre- 
sentative will be at your service. Remember —no obligation! 
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PROBLEMS 


can be solved 


QUICKLY! 


with 44 pg. HANDBOOK OF FLUID MIXING 


Basic guide to the techniques of mixing. Non-technical in £ 
expression, it thoroughly explains the many factors that 
govern the power, size and type of either propeller or 
turbine mixers and how they apply to process 

requirements. Also includes easy to use tables, charts 
and nomographs to help solve every-day problems. 
Free on request—ask for Fluid Mixing Handbook. 










PORTABLE MIXERS 


Series H at 1725 R.P.M., Series S at 1125 
R.P.M., and Series G at 420 R.P.M. are avail- 
able in motor ratings from 440 to 5 H.P. Also 
available are special speeds, variable speeds, 
as well as air driven models. 

Request Bulletin 520. 


TOP AND SIDE ENTERING 


Series A, extra heavy duty for large tanks, 
are available in side entering units only 
within a range of 5-30 H.P. with standard 
speeds of 280, 420, and 1150 R.P.M. 

Series C, for average tank capacities, 
are available in sizes of %4 to 10 H.P. 
at these standard speeds: 1725 R.P.M. 
(up to 5 H.P.); 1140 R.P.M. (up to 10 
H.P.); 420 R.P.M. (up to 7-% H.P.); 
280 R.P.M. (up to 5 H.P.). Available 
in both horizontal and vertical models. 
Request bulletin 620. 









TURBINE MIX=RS 


Eastern’s Top an Bottom Entering Turbine 
Mixers are particularly applicable where liquid 
blending requires rentle, yet thorough agitation. 

Models are available in sizes from % to 40 
H.P. Standard speeds are 56, 68, 84, 100, 125, 
155 R.P.M. Request bulletin 1200. 


SS, 


Gate... 2. 


DEPT. E- MIXER DIVISION Regent St. 








Norwalk, Conn. 





—pamaeen 
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Combination and improvement are 
sought. In addition to contributing 
ideas of their own, panel members 
should suggest how suggestions by 
| others could be turned into better 
ideas, or how two or more ideas could 
be combined into a still better idea. 

It’s also best if possible, to brief 
panelists a couple of days ahead of 
time with a one page memo. That 
gives the “subconscious” time to work 
on the problem. Let the man who 
poses the problem answer questions 
for the first five minutes of the session 
as a warm up. After that, anything 
goes. 

As the ideas pour out, the secre- 
tary or the tape recorder takes them 
down. Don’t worry about judging 
them until much later. And don’t let 
anyone use “killer phrases” at these 
sessions, such as “that won’t work,” 
it’s been tried,” or “too expensive.” 
The atmosphere should be anything 
goes, and it means just that. 

One other thing recommended for 
a good “brainstorming” session is that 
all of the group be on approximately 
the same level. A vice president in 
charge of sales and a foreman won’t 
be able to relax quickly enough in 
each others presence to assure a warm, 
creative atmosphere. The best results 
usually come when a group is limited 
to from eight to twelve people. 

Frequently an off-beat warm up 
session is used before the real work 
begins. At one meeting a picture of 
a mournful dog, was shown and the 
brainstormers asked for captions for 
the picture. In four minutes, there 
were over 90 suggestions. (The win- 
ner by applause was “Is that the start- 
ing salary?”). After that the group 
went on to turn up 206 ideas in 
fifteen minutes on a more serious 
problem. 

Brainstorming experts admit that 
only about six to ten percent of the 
ideas garnered at a session are work- 
able, but this still adds up to far more 
than they can count on getting 
through usual channels. That brain- 
storming can pay off handsomely was 
| demonstrated last year by the Chicago 
| division of a large corporation. There 
| the plant superintendent and two 
foremen brainstormed a plan to in- 
stall a conveyor system, for which 
$200,000 had been appropriated. 
They worked out a different system 
which was installed at a cost of about 
$4000. #H# 
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HI-STRENGTH F-303-S is recommended for catalytic regenerator 
abrasion or corrosion. 
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Watch That Tango, 
| You Could Get Hurt 


Fun is not necessarily all fun. The 
Du Pont Company has discovered 
that year in and year out nearly twice 
as many of its employes get hurt in 
sports as at work. And this being the 
end of the football season, it has come 
up with its own Big Ten—the 10 
sports which throw the most employes 
for a loss of a day or more of work 
by injuries. 

How to cut this Big Ten down is 
a problem which is engaging the 
company’s safety engineers. Everyone 
agrees that the injury of an employe 
is just as serious whether he is hurt 
in the plant or out dancing, which in 
itself can be dangerous. Three em- 
ployes have been seriously injured 
while dancing in the last three years. 
Nobody was hurt wrestling. 

Counting up lost-time injuries 
among its 100,000 employes over the 
last three years, the company dis- 
covered 515 were hurt while partici- 
pating in various sports. Only 265 
were injured in all the time they 
spent at work. Injuries from all causes 
off the job produced a whopping big 
figure-—4,925. 
| Baseball carried the top spot in this 
Graham Surface Condensers Big Ten, injuring 202 people. Basket- 

ball accounted for 58 and swimming 

have proved their “Superior | for 43. Football threw 26 for a loss. 

| Skating, hunting, fishing, bowling, 

Performance" for well and boating were also in the league. 

The apparently harmless volley ball 

over a quarter of a was last in the standings, injuring 11. 

An assortment of other sports ac- 

century with many counted for the other 83 accidents. 

Every one of these injuries kept the 

thousands of en- individual away from work for at 
least a day. 

thusiastic users The ever-dangerous sport of hunt- 

ing is well down the list, with 21. 

This gives rise to the thought that 


May we quote on | maybe the years of nationwide effort 
. for safety in hunting have paid off. 
your next job? 








It is primarily a problem of getting 
| all employes to work at safety away 
| from work as they do on the job. The 
| effort takes the form of publicity, 
safety meetings, movies and the like. 
Some plants work with local schools, 
some develop safety check lists for 
MANUFACTURING co., INC. homes and encourage employes to in- 

415 LEXINGTON AVE., NEW YORK 17, N. Y. spect their own homes. They work 


Offices in all principal cities | with local safety councils and other 
| organizations. HH 
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One of the 8-cylinder 
GMXA's compressing 
low pressure gas for the 
production of propane, 
butane and gasoline nm 
the Little Beaver “dry” 
gasoline plant. 
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| Another example 
| of 
efficient power 











at lower cost 
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This modern plant in the 
Denver-Julesburg Basin 
contains eight Cooper- 
Bessemer 500 bp GMX- 
A's totaling 4,000 reliable 
compressor horsepower. 


In the Denver-Julesburg Basin... 
multiple service .... multiple advantages 
with portable COOPER-BESSEMERS 


®@ Offering unmatched economy in all phases of opera- 


tion . . . Cooper-Bessemer GMXA compressors efficiently 
handle eight to ten million cubic feet of low pressure gas 
per day in the Little Beaver “dry” gasoline plant, Morgan 
County, Colorado. 


Operated by Continental Oil, and owned by a number of 
companies, this plant in the Denver-Julesburg Basin is 
connected to a system of 169 wells. Six portable GMXA’s, 
rated 500 hp at 400 rpm, handle three stage gas com- 
pression from 1 to 865 psig. Two additional Cooper- 


Bessemers are used for refrigeration and recompression 
service. 


If your future plans include engines or compressors in 
the 200 to 5000 hp range . . . for the usual, or the very 
unusual . . . you'll profit from a call to the nearest Cooper- 
Bessemer office. Cooper-Bessemer equipment has long 
been recognized for handling all types of jobs with mini- 
mum difficulty and continuing economy, even after many 
years of severe service. 


ENGINES: GAS * DIESEL * GAS-DIESEL COMPRESSORS: RECIPROCATING AND CENTRIFUGAL, ENGINE OR MOTOR DRIVEN 


cooper-:- 
bessemer 


MOUNT VERNON, OHIO « GROVE CITY, PENNA. 
Branches in principal U.S. Cities, also: Edmonton and Calgary, Alberta * Halifax, N.S. * Caracas, Venezuela * Mexico City, Mex. 





What's Happening... 





... in the Industry 
LP-Gas Sales Soar Past All Records 


Increase of more than 1 billion gallons is 


recorded for the first time in history. 


LP-Gas SALES IN 1956 APPEAR TO 
have increased by a record breaking 
1 billion gallons sending sales to an 
estimated 6.99 billion gallons. This is 
a 16.7 percent increase over 1955 
total sales, 

The figures presented in this an- 
nual report were compiled by George 
R. Benz, manager, Engineering de- 
partment; Paul W. Tucker, technical 
representative, Engineering depart- 
ment; and W. F. DeVoe, manager of 
LP-Gas sales, all of Phillips Petro- 
leum Co., Bartlesville, Okla. The fol- 
lowing analysis by the authors pro- 
vides an interesting insight into just 
why 1956 LPG sales broke all pre- 
vious records. 

Domestic and Motor Fuel—Up 
17.8 percent to 4.068 billion gallons. 
House heating continues as the larg- 
est domestic use and motor fuel be- 
comes increasingly important. 

Industrial and Miscellaneous—In- 
creased by 10.4 percent to 614 million 
gallons to outstrip generally strong 
industrial activity. 

Gas Manufacturing—Up by 9.5 
percent to 234 million gallons, con- 
tinuing a trend started in 1955. 

Chemical Manufacturing—Ad- 
vanced 20.1 percent to 1.642 billion 
gallons in spite of steel strike which 
retarded chemical plant construction. 

Synthetic Rubber—LP-Gas used in 
the manufacture of synthetic rubber 
components increased by 8.1 percent 
to 439 million gallons after a tre- 
mendous gain in 1955. 

Increases are impressive in chemi- 
cal, motor fuel and house heating. 
New applications continue with pro- 
duction, storage and transportation 
facilities keeping pace with rising de- 
mand. Another record year is seen 
in 1957. 

Domestic and Motor Fuel—Com- 


growth, continues to move north as 
more people become familiar with 
and are sold on the convenience of 
gas. The expansion and extension of 
natural gas lines cause more people 
to become “gas conscious.” 

The use of LP-Gas for crop de- 
hydration and similar uses continued 
to grow in spite of the drought in 
the Southwest. This is a growing 
market for LP-Gas and will probably 
continue even when the drought 
breaks. 

Motor Fuel—Almost 850 million 
gallons of LPG were used in internal 
combustion engines in 1956. This is 
a 30 percent increase over 1955 and 
represents approximately 12 percent 
of total industry sales. Biggest users 
were trucks, buses, tractors, industrial 
trucks, irrigation and drilling engines. 

Lift trucks and cargo refrigeration 


units still represent the fastest grow- 
ing motor fuel market, while truck 
conversion continues to increase but 
at a slower pace. More LP-Gas serv- 
ice stations are becoming available to 
take care of this market. 

The industry is still in need of 
truck engines properly designed to 
utilize LP-Gas. Only one manufac- 
turer has built truck engines specifi- 
cally for LP-Gas, and performance of 
these has been almost spectacular. 
Others are still using modified gaso- 
line engines, 

Industrial and Miscellaneous—Part 
of this 10.4 percent increase in this 
category is due to the inclusion of 
refinery fuel gases containing LP-Gas. 
The continued increase in business 
activity plus new uses, increased de- 
mand for LPG as an industrial fuel. 
The addition of standby plants con- 
tinues as protection against winter 
shut-downs. The demand for this por- 
tion of the industrial load is deter- 
mined by the severity of the weather. 
Asphalt aggregate drying is a rela- 
tively new industrial application and 
should expand rapidly with the Fed- 





7a 


TV Checks Safety at Bayway 


bined domestic and motor fuel mar- Television is now being used for the first time by Esso Research and Engineering Co. in pilot 
ket for LPG in 1956 increased by Plant operations at Bayway, N. J. The closed circuit permits shift foremen to check safety of 
17.8 oa 1955. H h ¢. operators in a pilot plant 300 feet away. Should trouble develop or operator fall ill, foremen would 
i/.0 percent over - Flouse N€at- know instantly and could take emergency measures. Another receiver is installed in shift inspectors 
ing, still the largest factor in domestic office. 
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eral highway construction program. 

Gas Manufacturing—The utility use of 
LP-Gas climbed with an estimated 9.5 
percent increase over 1955, One new re- 
frigerated storage installation for utility 
use was completed and interest is being 
shown in underground storage by utilities 
for peak shaving. Also, reforming LP-Gas 
for utility gas purposes is gaining popu- 
larity. Again, cold weather is the primary 
determining use factor. The joint gas pro- 
motion (gas utility, and LP-Gas com- 
panies) advanced with the formation of 
the Gas Unity Committee. 


Chemical Manufacture—Although the 
steel strike delayed petrochemical plant 
construction LP-Gas sales as a raw ma- 
terial for the manufacture of chemicals 
and chemical intermediates continued to 
gain rapidly. The estimated 20.1 percent 
increase was sparked by the growing de- 
mand for polyethylene, and the numerous 
polyethylene plants now under construc- 
tion assure another gain for 1957. Also, 
interest in other polyolefins (polypropyl- 
ene, polybutylenes and polybutadiene) is 
high. 

Despite the drop in automobile pro- 
duction, demand for synthetic rubber ex- 
panded, and new butadiene and styrene 
plants are being built and existing units 
expanded. Since butadiene is a promising 
chemical intermediate it is expected that 
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DELTA 
HIGH PRESSURE GUN 


This is no ordinary gun. It incorporates 
many important advantages and safety 
factors. Handles heaviest lubricants. 
Develops 10,000 Ib. pressure. Positive 
mechanical spring primer. 30,000 Ib. test 
barrel is cold rolled seamless steel tubing 
with heavy end sections and safe coarse 
threads. Hose tested to 20,000 Ibs. Fast 
snap-on coupler enables operator to lubri- 
cate 10 to 15 valves better, faster and 
safer than he can one valve by conven- 
tional methods. 


DELTA-DESCO 













Color Coded Lubricants © Hand Guns 
Fittings @ Air-Motor Volume Guns 
Automatic Lubricators © Electronics 
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POR MEMORIA 


DELTA “GIANT” 
API BUTTON 
HEAD FITTINGS 


These are the only guaran- 
teed button head fittings on 
the market. Unconditionally 
guaranteed not to leak at 
15,000 Ibs. pressure. Why 
can we do this? Because they 
have a one-piece steel body. Precision 
parts. Double check valves; metal-to-metal 
seats. There are sizes and types for any 
plug valve in any service. Holds volve 
pressure, retains lubricant, protects per- 
sonnel. Insist on them. 





WRITE FOR CATALOG 
The Only Complete 
Plug Valve Lubrication Company 





DELTA-DESCO COMPANIES 
DELTA ENGINEERING SALES CO. 
Box 1403 Shreveport, Louisiana 
Branch Offices in All Principal Cities 


For more data on advertised products, use Readers’ Service Cards, last page. 












much will be used in other than the manu- 
facture of synthetic rubber. 


Large volumes of LP-Gas were used to 
produce phenols, acetones, glycols, amines, 
detergents, additives, alcohols and many 
other oxygenated hydrocarbons. The pro- 
duction of nitroparaffins and their deriva- 
tives continued to increase. 

This category now includes gas and 
liquid streams containing methane and 
ethane plus LPG. These streams have not 
been considered in the past and would 
not meet specifications for the “domestic” 
market, Use of these streams as petro- 
chemical plant feed stocks increased rapidly 
during the year. 


Rubber Components—The use of LP- 
Gas in the manufacture of synthetic rub- 
ber components climbed an estimated 8.1 
percent. This is impressive after last year’s 
32 percent increase. Although some syn- 
thetic rubber was stockpiled in 1956, next 
year should continue strong. 


Supply—Twenty-six new plants came 
on stream in 1956 to boost LP-Gas pro- 
duction by almost 1.12 million gallons per 
day. These additions plus increased pro- 
duction at existing plants, and the volume 
in underground storage, enabled industry 
to meet the record demand. An estimated 
15 new plants will be added in 1957 to 
further increase production by almost 
750,000 gallons per day. Also, several 
plants are adding facilities which will in- 
crease production potential. Approximately 
75 percent of LP-Gas now comes from 
natural gasoline plants. More than 50 
percent of the liquid produced at natural 
gasoline plants in 1956 was LP-Gases, 
with many of the newer plants reaching 
a ratio of 60 percent or better. With addi- 
tional investments and higher operating 
costs, more LP-Gas can be recovered but 
this is economically feasible only with a 
better and more stable price situation. 

There have been continued increases in 
LP-Gas storage facilities, both conven- 
tional aboveground steel storage tanks and 
underground storage installations. The 
estimated available underground storage 
capacity totals almost a billion gallons and 
there are about 333 million gallons planned 
or under construction. Recent information 
indicates this underground capacity was 
substantially full on Dec. 1. 


Transportation—Transportation _facili- 
ties kept pace with increased production 
and demand as four new pipe lines were 
either announced or under construction. 
One new LP-Gas tanker was placed in 
service, and an estimated 22,000 tank cars 
were in LP-Gas service at the peak season. 

Industry started action for approval of 
an uninsulated tank car for the transporta- 
tion of LP-Gas, and considerable interest 
is being expressed in water transportation 
of refrigerated LP-Gas. 

As a part of the effort to improve its 
safety record, numerous changes were 
again made in NFPA Pamphlet No. 58 
to keep pace with new developments in 
equipment and recommended safe practice. 
Also, a new API standard for LP-Gas 
storage installations in refineries, natural 
gasoline plants and marine and pipe line 
terminals is nearing completion. 


Outlook—The 1956 sales broke all rec- 
ords. The increase alone almost equals 
total sales for 1944 and the total exceeds 
all that sold during the first 25 years of 
the industry. Competition for the con- 
sumers’ energy requirements continues 
very keen but the LP-Gas industry must 
be ever alert if it is to continue such 
record breaking progress. 





The market is far from saturated. 
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GUN APPLICATION—For many installatior TROWELLING—This method is preferred for some 

Harbison-Walker castables are used to best advan- applications and the excellent working qualities of 

tage with various types of air placement guns Harbison-Walker castables make them easy to use 
and to secure uniform durable linings 


For refractory linings that last longer. . . 
specify HARBISON-WALKER 


H-W EXTRA STRENGTH CASTABLE 


o 
H-W 56 LIGHTWEIGHT CASTABLE 


Used together as illustrated, these two Harbison-Walker castable 

refractories form a lining that withstands the erosion, tempera- 

tures and pressures of refinery units, and provides highly effective Cross-sectional view shows H-W 56 

insulation that reduces heat losses. Both products are particularly _—Lshtweight (insulating) custalle 

suited for service in catalytic cracking regenerators, reactors, H-W Extra Strength Castable super- 

catalyst feed lines and other units. They can be trowelled, poured sists thik cheeaee aie 

like concrete, tamped or applied with air guns. erosion resistance and low coeffi- 
Write for complete information about these refinery-proved See Se See 


ong service life. 
Harbison-Walker castable refractories. Pe. 


LiGHTWweIGHT 
CASTABLE Ff 








Harbison-Walker Refractories Company 


AND SUBSIDIARIES 
World's Most Complete Refractories Service 
GENERAL OFFICES: PITTSBURGH 22, PENNSYLVANIA 
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DUAL METAL--- answer to 


What is it 7 


To thirty-one of America’s largest 
industries with problems of abra- 
sion or corrosion — or both —“Dual 
Metal” means U. S. Pipe’s Steel and 
Tubes Division. 


Specifically, “Dual Metal” is 
our name for centrifugally cast 
cylindrical sections in which two 
dissimilar metals are bonded metal- 
lurgically by centrifugal force and 
temperature. 


“Dual Metal” centrifugally cast, 


integrally fused combinations of 
two dissimilar metals are doing in- 
dustry’s most difficult and exacting 
jobs better and more economically 
than ever before. 


Design engineers have been quick 
to recognize the outstanding merits 
of a process capable of combining 
the desired mechanical and chemi- 
cal properties no single metal 
possesses, 


“Dual Metal” means versatility, 
efficiency and economy. 


Research and development play a vital and 
important role in the centrifugal casting of “Dual 
Metal” combinotions. Our Pilot Foundry is devot- 
ed entirely to process and product improvement. 





VS. PIPI 









your TURNAROUND problems 


“Dual Metal” solves one of the petroleum 
industry’s most severe and costly problems — 
catalyst erosion of lift pipe and catalyst 
handling lines. 

In making a “Dual Metal” lift pipe the 
outer shell of weldable alloy steel is poured 
into a rapidly rotating mold. The abrasion- 
resistant alloy iron core is introduced at the 
proper time and temperature. Result? A 
metallurgically bonded two-metal structure 
that combines the strength and weldability 
of low alloy steel and the superior abrasion 
resistance of alloy iron. 

“Dual Metal” lift pipes are now in use in 
over 80 of the nation’s leading refineries. In 
one typical refinery periodic examinations of 
high temperature catalyst pipes have indi- 
cated abrasion resistance of better than 16 
to 1 over conventional steel piping. A once- 
troublesome bottleneck in processing has 
been eliminated and turnaround operations 
made shorter — a major saving of both time 
and money. 

Perhaps this versatile process is the answer 
to your particular problem. Write today for 
specific literature and information on “Dual 
Metal’s” applications for the refining industry. 





“DUAL METAL” CENTRIFUGAL CASTINGS: SIZE RANGES 


OUTSIDE DIAMETER: 6” to 50” WALL THICKNESS: 12” and up 
LENGTH: Up to 16 ft. 

TYPICAL OIL INDUSTRY APPLICATIONS: Catalyst Lift Pipe, 
Depressurizing Pipe, Catalyst Transfer Lines, Slush Pump 
Liners, Valve Nozzles, Extrusion Liners, etc. 





Left. Cross-section view of dual metal piping consisting of a 
weldable SAE 4120 steel outer shell and a metallurgically 
bonded inner layer of high carbon-high chromium abrasion 
resisting iron. Photograph actual size. Composition of the 
hard inner layer: 


C Mn P S Si Cr 


2.85 1.10 .009 023 85 23.36 
Below. Photomicrograph showing the bond or fusion zone 
between the outer and inner metals. The mild etch required 
for the 4120 steel did not attack the high chromium iron. 

Etched— 100 diameters magnification. 











TORNO-BLAST #100 sandblast 
tool designed to fit 4”—12” i.d. 
pipe and tubing. Easily adjusted 
roller guides prevent cocking 

or misalignment, insure fast, 
complete cleaning. 


NEW TYPE BLASTER 


CUTS MAINTENANCE COSTS 
AND CLEANING TIME 


TORNO-BLAST is specifically designed 
to solve problems of pipe maintenance 
and reclamation. Cleans at rates up to 
one foot/second — gets costly equipment 
back in operation faster. TORNO-BLAST 
models fit a wide range of pipe and tub- 
ing sizes from 12”— 12” inside diameter, 
in lengths up to forty feet. 


Take condenser tube for example.* 1” 
i.d. brass tubes with a hard electrolytic 
deposit. Mechanical devices damaged the 
soft tube wall, while chemical cleaners 
were unable to remove the deposit. The 
model #300 tool was applied with the 
condenser bundles still in place. TORNO- 
BLAST not only removed all encrustra- 
tion, producing a satin finish — it saved 


TORNO-BLAST 


the time usually required to dismantle 
the bundles for cleaning. 


Just one of the ways that TORNO- 
BLAST will help you cut costs in every 
phase of pipe and tube cleaning, from 
maintenance to salvage. If there is a spe- 
cial cleaning problem at your plant or re- 
finery, our engineers will assist you at no 
obligation. For further details about 
TORNO-BLAST, and the name of the 
dealer nearest you, write, wire, or tele- 
phone (JUniper 4-8121, San Francisco). 


*Problem submitted to us by a large oil producer. 





J. C. FENNELLY CO. 1485 BAYSHORE BLVD. 


SAN FRANCISCO, CALIFORNIA 
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What's Happening. « « 


“Weather” conditioning, motor fuel, and 
other new applications offer excellent op- 
portunities. The Federal highway program 
offers many opportunities for new and 
expanded motor fuel applications and 
chemical use should continue its amazing 
growth of the past few years. 

The industry should experience another 
excellent growth year in 1957. 


FTC Frowns at Gulf Merger 


The Federal Trade Commission has 
charged Gulf Oil Corp. with violating the 
anti-merger section of the anti-trust law by 
acquiring Warren Petroleum Corp. Merger 
of the two companies took place last March 
through an exchange of $138 million in 
Gulf common stock for Warren’s outstand- 
ing common shares. 

In a complaint issued in Washington, 
the F.T.C. charged that the merger either 
threatens to reduce competition or tends 
to create a monopoly, particularly in the 
sale of LPG and natural gasoline. Com- 
mission contention is the merger may give 
Gulf “a decisive competitive advantage 
over smaller oil companies.” 

Gulf president, W. K. Whiteford, re- 
plied from Pittsburgh that while both Gulf 
and Warren are members of the petroleum 
industry, they are engaged in different 
types of businesses and have never been 
competitors. Major difference of opinion 
seems to be whether or not the Warren 
acquisition increased Gulf’s relative size 
in the industry. Gulf says no, while F.T.C. 
contends the purchase raised Gulf from 
twelfth to fourth largest among the U. S. 
producers of natural gasoline. 

Before the merger, the Commission de- 
clared, Warren held a dominant position 
in the production of natural gasoline and 
LPG, and was a primary source of supply 
for independent refiners, dealers and dis- 
tributors. Now, however, these independ- 
ents may be forced to look elsewhere for 
their supplies. 


Col-Tex Puts Tollett at Helm 


Col-Tex Refining Co., subsidiary of 
Cosden Petroleum Corp., has been com- 
pletely reorganized, and R. L. Tollett, 
Cosden president, has been elected presi- 
dent of Col-Tex. 

Col-Tex was recently acquired by Cos- 
den (Petroteum RerFiner, October, p. 
254) from Standard Oil Co. of Texas, 
and Anderson-Prichard Oil Corp., Okla- 
homa City. 

In addition to Tollett being elected 
president, other new officers included Mar- 
vin W. Miller, Cosden executive vice 
president elected vice president. R. W. 
Thompson, Dan M. Krausse, R. M. John- 
son, and R. O. Wilson were also elected 
vice presidents. A. V. Karcher was elected 
secretary, and V. A. Whittington, assistant 
treasurer. 

The new board of directors consists of 
Tollett, chairman, and Miller, Thompson, 
Krausse, Johnson, and Wilson. 

The Col-Tex general offices will be 
moved from Oklahoma City to Big Spring, 
Texas. 


Role Seen for Independents 


Top government officials have given 
assurance that “independent” segments of 
the U. S. oil industry will gain representa- 
tion in emergency oil plans. There does 
appear, however, to be some disagreement 
over exactly how these “independents” 
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Have you considered 
what BS&B Safety 
Heads can do to 
improve the safety of 
your pressurized 
equipment? Complete 
information on the 
many possible 
applications of BS&B 
Safety Heads will 

be sent on request. 


Brack, SIVALLs & BRYSON, INC. 
Safety Head Division, Dept. 2-F1 
7500 East 12th Street Kansas City 26, Missouri 
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of Pressured Systems 
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1956 has, in many respects, been a record 
year for us... characterized by advances 
in technology and an all-time high in vol- 
ume of new orders and also billings through- 
out the world. This meant a year of strenu- 
ous adjustment due to the necessity of in- 
creasing our productive capacity to parallel 
our growing volume of business. 

Tos ceaetien of the Merco Centrifugal 
Co. of San Francisco on February 1, added 
centrifugals to our product line. This 
natural outgrowth of our cyclone work has 

roven to be a most successful move. Simi- 
arly, the year has demonstrated the 
strength of our new Canadian subsidiary, 
Dorr-Oliver-Long of Orillia, which became 
the newest member of our corporate family 
on January 1, 1956. Yet another step in the 
overall corporate growth picture was the 
completion of plans to add the ninth mem- 
ber of our overseas family, Dorr-Oliver Pty. 
Ltd. of Australia on January | of 1957. 
Steps in matching our productive ca- 
acity to our growing needs included a mil- 
ion dollar expansion of our Hazleton plant 
scheduled for completion at the year’s end 
and the opening of a sizable new production 
facility nearby in Pennsylvania. Currently, 
a long term expansion and reallocation pro- 
gram is underway which will step-up our 
ability to produce, and to serve, still further. 

Growth and change in other operating 

areas of the parent company also kept pace. 





A broad reorganization of our domestic 
sales structure added new geographical di- 
visions and was principally ee for 
better sales coverage and service. In engi- 
neering, the pressure of increased volume 
resulted in the opening of a branch engi- 
neering office in Pennsylvania, close by our 
East Coast plants, which has proven to be 
most worthwhile. 


SANITATION — The new Spirovortex- 
Superate Filter will ene a degree of 
purity comparable to that attained using the 
activated sludge process in plants treating 
up to one MGD of domestic sewage. We have 
developed the Degritting Clarifier and Clari- 
gester for low cost grit removal in small 
plants and during the year we have incor- 
porated important new features into the design 
of our Vacuum Filters for the sanitary field. 

The completely D-O equipped sewage 
treatment plant for Karachi, Pekistan, rep- 
resents the largest order in the sanitary field 
ever entered by our associates in The 
Netherlands. Typical of other new D-O 
equipped installations are those under con- 
struction in such diverse locations as 
Charlottesville, Virginia; Caldwell, Idaho; 
Midwest City, Oklahoma: Delhi, India; 
Nairobi, Kenya; and Rio de Janeiro, Brazil. 
Expansion of Providence, Rhode Island, 
treatment facilities calls for installation of 
nine Dorr Clarifiers, all over 100 feet square, 
and at Louisville, Kentucky, four 275 foot 
long Monorake units will be added. 


RESEARCH AND DEVELOPMENT — As a 
matter of policy, fundamental research con- 
tinues on our expanding line of basic unit 
operations. The principle of er in 
many different but allied fields stimulates 
situations wherein fundamental research can 
produce new and useful products and proc- 
esses. Such is not possible when interest 
is confined to but a a basic operations, as 
in our early years. 

Similarly, general company development 
is continuing the search for new products 
allied in some manner with our experience 
and facilities. In this search we count 
heavily on the assistance and cooperation 
of our Associates throughout the world. 


POLYETHYLENE — Our contribution to one 
of today’s most spectacular and rapidly 

rowing fields — polyethylene — is the 
Merco Pressure Centrifuge, developed spe- 
cifically for high pressure, high temperature 
operation. The basic unit was developed, de- 
signed and manufactured in record time to 
keep pace with the expanding industry. First 
commercial Centrifuges will go on stream 
early in 1957 separating catalyst from liquid 
polyethylene. 


FERTILIZER — One of the highlights of the 
past year was the largest single D-O order 
ever received involving a phosphoric acid 
and 200,000 ton per year triple superphos- 
phate plant for a Florida producer. The scope 
of our services on this project includes 
architect-engineer design, supply of equip- 
ment and construction materials, and super- 
vision of erection and initial operation of the 
plant. 

Other major design projects undertaken 
during the year were a 450,000 ton per year 
complete granular fertilizer plant in Great 
Britain, a 350 ton per day ammonium phos- 
phate installation in Montana, and a phos- 
phoric acid plant for Venezuela designed to 
produce 50 tons of P20; per day. During the 
year construction of a D-O engineered 
Scottish granular fertilizer plant was vir- 
tually completed, and Traveling Pan Filters 
were ordered for the difficult gypsum- 
phosphoric acid separation in a number of 
new chemical fertilizer plants around the 


world. (Advertisement) 
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PETROLEUM — The Hi-Rate Pressure Filter 
has proven successful as a high-capacity 
water filter in oil field secondary recovery 
operations with rates higher than those of 
conventional units. Initial test work in other 
fields indicates the versatility and possibility 
of unusually widespread application of this 
new filter. 

A variation of the D-Sander, first intro- 
duced in 1955, has been developed for re- 
moval of fine silica from rotary drillin 
fluids. The petroleum industry Ba son 
during the year over one hundred D-Sanders 
of both basic types. 


METALLURGICAL — Recently placed on the 
market, the DSM Screen is an ingenious, 
high capacity screen capable of separations 
as fine as 200 mesh. Adapted from the Dutch 
design, the unit has operated very success- 
fully on coal and will fandle a wide variety 
of non-fibrous feed slurries. Other high- 
lights of the year include a number of 
Thickener-Filter combinations and Bowl 
Desiltors installed in Eastern coal fields, a 
D-O equipped iron ore washing plant in 
California, and a variety of cement plant ex- 
pansion equipment orders. 


FLUOSOLIDS SYSTEMS — A large steel pro- 
ducer in the United States finalized A so 
for a new fine coal washing plant using a two 
Reactor FluoSolids Coal Drying System de- 
signed to handle 600 tons of metallurgical 
coal per hour. In the non-metallics field, 
three fluidized Reactors went into operation 
— two in the Detroit area drying blast fur- 
nace slag used in cement manufacture, and 
the other calcining clay in Scotland. Systems 
are now under construction to dry and 
proses oyster shells and to calcine 
assachusetts limestone. 

Four new installations in Japan will roast 
265 tons of zinc concentrates daily, produc- 
ing both a readily usable calcine and SO, 
bearing gases for contact sulfuric acid manu- 
facture. During the year two installations in 
the U. S. and South Africa operated success- 
fully roasting copper for direct electrowin- 
rey | And pyrite roasters were ordered for 
a nadian uranium mill, Chilean and 
Nicaraguan copper concentrators, French 
and Philippine fertilizer plants, and two 
Scandinavian pulp mills. In all, 21 fluidized 
Reactors were sold in 1956. 


INDUSTRIAL WASTES — D-O equipped treat- 
ment plants handling chemical wastes were 
installed by a German and two British chemi- 
cal manufacturers. The former installation 
incorporates the first D-O equipment to be 
ier gs for this purpose in Germany since 

orld War II. Next year two Southern pulp 
mills will clarify wastes in giant 300 foot 
Thickeners installed in earthen basins, and 
a U. S. steel company will recover flue dust 
in a completely D-O designed installation. 
Two similar flue dust recovery stations were 
also ordered from our British subsidiary 
during the year. 


The year’s impressive record of sales and 
technical accomplishment has been made 
by the hard work of our staff in every corner 
of the globe. The success of our operations 
menundlly rests wholly with them, despite 
the importance of the tangible facilities 
and tools with which we work. In the year 
now drawing to a close this was again 
demonstrated, and as the tools and facili- 
ties we give them expand and become of 
better quality, so will our staff be able. to 
produce greater volume and _ increasing 
returns. 





J. D. Hires, Jr. 


November 20, 1956 President 





















What's Happening... 


(probably refiners and producers) will be 
represented. 

After a meeting of the National Petro- 
leum Council which he attended, Senator 
O’Mahoney (D-Wyo) said he felt “inde- 
pendents” would be given an actual seat 
on Middle East Emergency Committee. 
Presently, the committee is composed of 
15 major U. S. oil companies which are 
acting together in an effort to bolster 
Europe’s dwindling oil supply (Prtro- 
LEUM ReFIner, Dec., p. 294). 

Concerning any new additions to the 
15-company MEEC membership, Defense 
Mobilizer Flemming said he will consider 
any new nominations which Interior may 
offer. He further added that he believes 
oil industry “independents” should be 
given full opportunity to know what is 
going on, and to make their views known 
to the government. 

Senator O’Mahoney said foreign oil ac- 
tivities are sure to cause certain problems 
in domestic industry, and that the U. S. 
must carry out these emergency oil plans, 
“without disrupting our own domestic pe- 
troleum economy. After all,” he added, 
“the U. S. is picking up the tab.” 


Need Help to Stay on Top 


A four point program to insure U. S. 
maintenance of superior technological 
developments was suggested at a joint 
meeting of the American Institute of 
Chemists’ New York chapter, and the 
Chemical Industry Association by Simon 
Askin, president, Heyden Chemical Corp. 
According to Askin, the U. S. chemical 
industry urgently needs help from the Ad- 
ministation on: 

1. Tax relief to offset rising replace- 
ment costs of obsolete equipment which 
now deter research development. 

2. More adequate tariff protection to 
insure U. S. independence of British and 
West-of-the-Rhine supply sources for 
chemicals essential to national defense. 

3. Realistic exemption from selective 
service of technically trained men needed 
to continue technological development 
essential to survival. 

4. Encouragement of qualified educa- 
tors to adopt science teaching careers to 
insure a continuing supply of adequately 
trained personnel. 


British Eye Internationals 


International oil companies have gotten 
a hint of the kind of treatment they might 
expect from British Labor government if 
the present Conservative party is over- 
thrown. Harold Wilson, opposition leader 
who would likely become Chancellor of 
the Exchequer in the event the Labor 
party comes into power, has called for an 
inquiry into oil pricing and practices by 
contending that recent hikes in oil prices 
in various companies have followed on the 
heels of each other and for the same 
amounts. He calls it, “an interesting set 
of circumstances.” 

Now is the time, Wilson contends, for 
the investigation if the Conservative 
government is serious about holding the 
line against inflation. He demanded an 
investigation into “the entirely unreal prac- 
tices of the Middle East oil interests in 
basing their export price, not on the cost 
of production, but on the entirely irre- 
velant Gulf price in North America.” 
Another inquiry asked for by Wilson 
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This airplane is a meter. It reflects 
the mounting demand for West 
temperature controllers. Faster and 
better than our previous plane, it 
enables us to serve many more 
West-users as we once served rela- 
tively few ... personally, promptly, 
reliably. And many, many more 
plants—particularly where they’re 
improving efficiency —are choos- 
ing West instruments. When you 
look into it, chances are you’ll 
choose West, too. 
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te a 
catawissa 
PERFECT SEAL 


AY 


THERE'S A CATAWISSA PERFECT SEAL 
UNION FOR EVERY USE... ALL 
TEMPERATURES, ALL PRESSURES! 


The full dependability of HOT FORGED STEEL is 
yours in a Catawissa Union (hot forged from solid 
steel bars) with several extra value features that 
are exclusive here at the UNION SPECIALISTS! 


All Catawissa Unions are designed to give a 3-to-] 
SAFETY FACTOR... 3,000-Ib. service unions are 
tested to 9,000-Ibs., 6,000-lb. service unions 
tested to 18,000-lbs., etc. 


Exclusive Ball-to-Angle seat design assures a PER- 
FECT SEAL even when the pipe is not in alignment! 


Machining operations assure a UNIFORMITY AND 
ACCURACY heretofore found only in special fit- 
tings and, with rigid inspection both during and 
after machining, guarantees LEAKPROOF 
CONSTRUCTION! 

Satisfaction is guaranteed in any application— 
whether it be general low pressure service or ex- 
tremely high pressures and temperatures (for air, 
oil, gas, chemicals, hot oils, gases or steam). 


WRITE FOR CATALOG 11 


CATAWISSA VALVE & FITTINGS COMPANY 


| 
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was into “the wasteful advertising” of the 
oil companies. 


OEEC Sets HQ in London 


Organization for European Economic 
Cooperation will make London the base 
of its oil supply coordination for Western 
Europe in connection with the U. S. 
Middle East Emergency Committe’s supply 
cy ime (PetroLteuM RerFiNner, Dec., p 

A policy meeting will be held every 
month of OEEC’s Oil Committee, and 
OEEC Petroleum Emergency Group (reg- 
ular members: British Petroleum, Shell, 
Cie. Francaise des Petroles). Small oper- 
ating groups will meet every ten days or 
so while liaison to OEEC is maintained 
through a small staff in Paris. 

London was chosen for OEEC oil 
operational center because two OPEG 
members, BP and Shell, have headquarters 
there, and the third member, Cie Francaise 
des Petroles, has an office there. U. S. 
international supplies also have offices in 
London. 


OCAW Locals Get the Word 


Start bargaining for a 27 cents an hour 
basic wage increase (about 10 percent), 
and “substantial improvement in fringe 
benefits” at “earliest possible moment.” 
This is the latest directive to all local 
unions from the Bargaining Policy Com- 
mittee of the Oil, Chemical, and Atomic 
Workers International Union. 

Several Esso Standard (independent) 
groups on the East Coast had already 
spoken for a 10 percent hike with a 25 
cents minimum, when OCAW’s president 
O. A. Knight scheduled the Bargaining 
Policy Committee meeting to consider 
making a bid for a “substantial” increase 
(Petroteum Reriner, Nov., p. 265) 

Now OCAW is out for the pay boost of 
10.1 percent based on the gross average 
earnings of $2.67 as calculated by the 
union. The fringe benefits, however, are 
unspecified so far. The only light thrown 
on them was the OCAW statement that, 
“the Bargaining Policy Committee will, at 
the meeting, take action to implement 
through study of and careful preparation 
for future fringe benefits programs.” 

The committee has left it up to the 
local bargaining unit to, “apply the in- 
crease by such formula as it sees fit; that 
is, it may apply the increase in the form 
of a 27 cents an hour increase in all rates, 
on an equivalent percentage basis, or in 
combination of these forms.” 

The committee added, however, that 
each local group should start negotiations 
as soon as possible, “with the view of se- 
curing the increase within the very near 
future.” 

In compliance with the directive from 
the Policy Bargaining Committee, OCAW 
locals have begun calling on oil companies 
to set dates within the next 35 days for 
negotiations to begin. 

The talks will get underway against a 
backdrop of domestic gasoline surplus, and 
an uncertain future in 1957, brought on 
by the Middle East crisis and the resulting 
European oil shortage. Also figuring in the 
talks will be higher oil company profits in 
1956, and the increased use of automation. 

So far, no oil company has made any 
counter offer to the OCAW demand, but 
chances of a strike appear remote, par- 
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Here, a modern PLATINUM METALS re- 
fining plant is provided with special 
facilities for sampling and recovery from 
spent catalyst. Baker guarantees 100% 
return of assayed content. 

Our plant is geared to assure depend- 
able service which will free your PLAT- 
INUM to manufacture fresh catalyst with- 
out unnecessary delay. Baker is also 
prepared to manufacture fresh catalyst 
in any required concentration of metal— 
in the form and on the carrier you specify. 

If you would like detailed information 
on Baker Catalysts and our Catalyst Re- 
covery Service, your inquiry will receive 
our immediate attention. * * * * 


Literature on 
Platinum Metals 
Catalysts 

is available and 


at once, upon request. 
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What's Happening... 


ticularly if the weather is cold during the 
negotiations. Refiners in that event will be 
in their period of high demand for heating 
oil for home furnaces. With the stocks of 
such fuel oil already down to “adequate” 
levels, and with the possibility for a grow- 
ing European demand for such oil, the 
industry would be reluctant to let any 
plants shut down for fear of causing a 
heating oil shortage. If talks could be 
stretched out until March or April, when 
oil demand begins to decline, however, 
shutting of refineries would help to work 
off surplus gasoline supplies. 

Meanwhile, in British Columbia, units 
of OCAW will seek a 27 cents wage boost 


just like brother locals in the U. &., al- 
though average refinery wage in B. C. is 
$2.20, or 47 cents less than the over-all 
industry wage average in the U. S. 


Erratum 
Equation (5) in A, L. Fuller’s “Com- 
puter Evaluates Cooling Towers” which 
appeared at the bottom of page 213 in the 
December issue of PETROLEUM REFINER 
should have read as follows: 


KaV/L = 


dT 


el-77 + 0.025T __ (L/G)T + re, 
T: 


where C = (L/G)T: —e 1:77 + 0.025 trw 





(5) 
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YES! 


(25% to 50% Lower) 
FOR COMPARABLE CAPACITY?.... 


(Equal or Better Than Conventional Designs) 


FOR HIGHER EFFICIENCY? ...... 


(Closer Approach to Equilibrium) 


FOR MAXIMUM FLEXIBILITY? .... 
(Wide Operating Range) 


FOR MINIMUM MAINTENANCE? ... YES! 


(Simplified Installation, Self-Cleaning Characteristics) 


YES! 


YES! 


YES! 


LET US REVIEW YOUR 
SPECIFIC APPLICATIONS 


;>MISCO FABRICATORS, INC. 


Designers, Builders, Fabricators of Heat Resisting Alloy 
and Stainless Steel Equipment 


MARYSVILLE, MICHIGAN 
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Eight Die In Plane Crash 


Eight Phillips Petroleum Co. employes, 
including five men of the natural gas 
department, and an attorney, were killed 
Dec. 13, when a company plane crashed 
five miles south of Bartlesville, Okla. 

The lost were, A. M. Rippel, manager 
of the Natural Gas department; C. W. 
Binckley, William C. Reed, Donald Young, 
and D. F. Mayfield of the Natural Gas 
department; George Sneed, attorney; Joe 
Bower, pilot; and R. E. Ulrich, co-pilot. 
All eight were headquartered in Bartles- 
ville. 

The plane, a two-engine Lockhead Lode- 
star, developed engine trouble soon after 
taking off from Bartlesville for Salt Lake 
City. It had circled to return to Bartles- 
ville when it crashed and burned. 


New TEL Process by Ethyl 


A new process for making tetraethyl 
lead that has been described as radically 
different from any heretofore used is being 
developed by Ethyl Corp. The chemistry 
of the process involves a reaction between 
a metal alkyl and a lead compound. 


According to Edward L. Shea, Ethyl 
president, the development work is still in 
its early stages, but the process shows con- 
siderable progress because it eliminates 
certain intermediate materials and steps 
involved in the present manufacturing 
operation, and has proven itself superior 
to all processes now known. 

So far, Ethyl has not given out any 
technical details of its new process. 


Three Conferences Slated 


John S. Bonner of Bonner and Moore 
Engineering Associates will direct a two 
day computer sumposium at. Oklahoma 
A & M, Stillwater, Okla., Jan. 14 and 15. 
The principal subject will be the develop- 
ment, interpretation and use of procedures 
for multicomponent plate to plate distilla- 
tion calculation on the IBM 650 com- 
puter, Bonner has done extensive work on 
this field and published several papers on 
the subject. The symposium is being or- 
ganized by Dr. R. N. Maddox of Okla- 
homa A & M, which recently installed an 
IBM type 650 computer. Demonstration 
of calculation procedures will be made on 
this machine. 

The Chemical Market Research Asso- 
ciation will hold a meeting at the new 
Sheraton Hotel in Philadelphia on Febru- 
ary 19-20. The theme of the meeting is 
“Our Next Five Years of Competition with 
Foreign Chemical Industry.” Well quali- 
fied speakers from industry and govern- 
ment bureaus will be on the program. 

A symposium on “Instrumentation for 
the Process Industries’ will be presented 
by Texas A&M College, College Station, 
Texas, January 23-25. The symposium has 
been designed to lead to an improved un- 
derstanding of the principles and practice 
of instrumentation as applied in the indus- 
try. Particular attention will be given to 
new developments with talks directed to- 
ward all engineers whose work requires 
knowledge of industrial instrumentation. 

The first annual conference on Statisti- 
cal Quality control will be held in Hous- 
ton on Feb. 16, by The South Texas Sec- 
tion of The American Society for Quality 
Control. With the cooperation of the 
Texas Manufacturers Association, the 
South Texas Section is initiating the an- 
nual conference in an effort to offer to 





the Texas Gulf Coast area authoritative 
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The Wilfley Story... 


is written in the production 
records of chemical plants 
throughout the world. 

It is a story that proves 
these simple but 

vital facts: 


WILFLEY 


give you... 


¢ Higher output 
* Lower pumping costs 
¢ Continuous, 
trouble-free operation 
* Longer pump life 
e Lower maintenance costs 


Wilfley Acid Pumps are available 
with pumping parts of the 
machinable alloys as well as 
plastic to meet all requirements. 


Write, wire or phone for 
complete details. 


Individual Engineering on 
Every Application 


EY ACID P 
RY de “Mp. 
COMPANIONS IN ECONOMICAL OPERATION” a WIL 
Yy, % 


, a? DENVER, COLG 
ley « ev 
SAND 
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presentations of statistical methods and 
concepts as applied to industrial and man- 
agement problems. 

The conference has been arranged so 
that management and management per- 
sonnel can attend only the morning ses- 
sions and still get the gist of the statistics. 
The technologists will be able to hear as 
many of the papers as their time permits. 

Banquet speaker will be Dr. John J. 
McKetta who will speak on “Common 
Sense in Engineering.” Dr. McKetta is 
chairman of the Chemical Engineering 
Department of the University of Texas. 
He is also chairman of the Editorial Com- 
mittee of PeTRoLEUM REFINER. 


Acetylene Process to U. S. 


The petrochemical industry now has an 
opportunity to produce acetylene more 
efficiently through a licensing agreement 
consummated between Blaw-Knox Com- 
pany, Chemical Plants Division, Pitts- 
burgh, Pa., and Societe Belge de l’Azote 
(SBA) of Liege, Belgium. 

According to Blaw-Knox, the new pro- 
cess offers better results in the manufacture 
of acetylene from natural gas, because 
it eliminates production headaches which 
have plagued other pyrolysis processes. 
Heart of the system is the SBA burner 
with a patented design that limits the 
formation and deposit of soot, which nor- 
mally causes frequent shutdowns of the 
unit. Thus, operating costs are lower and 
maintenance minimized. 











IN TUBE EXPANDERS... SINCE 1892 


THE QUALITY NAME 


Tube Expanders for Condensers 

















No. 255—Adjustable for 
sheets up to 21/4” thick 








IDEAL Ball Bearing Tube Expanders are made of 
special analysis alloy tool steels, carefully heat- 
treated to withstand the severest operating strains. 
They are adaptable for use with any torque con- 
trolled tube rolling units—air, electric or mechani- 
cal. Confidence is your assurance that your job 
will be done RIGHT . . . when you use WIEDEKE Specialized Tube 
Expanders, Tube Cutters and Operating Accessories. There is a 
Wiedeke Distributor in every principal city. For further informa- 
tion write for new General Catalog 81. 




















No. 270— Adjustable 
for sheets up to 71/2” 





The Gustav WIEDEKE Company 


Dayton 1, Ohio 
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Additional economies are realized in the 
acetylene purification step of the process, 
which uses ammonia rather than more 
expensive solvents common to other pro- 
cesses. This feature also eliminates the 
difficulties usually encountered with di- 
acetylene polymers and produces a cleaner 
product. 


Changing Times 


Superior Oil Co. and two of its attor- 
neys have been found guilty of illegal 
lobbying activities in connection with the 
natural gas bill. A U. S. District Court 
fined Superior $10,000 while Elmer Pat- 
man and John J. Neff were fined $2500 
each and received 12 month suspended 
jail sentences. 

fa AY: 

Properties of Anglo-Egyptian Oilfields, 
Ltd., a Royal Dutch Shell group member, 
have been seized by the Egyptian govern- 
ment. Anglo-Egyptian, which includes 
some British capital, produces crude oil 
from five fields in the Suez graben and 
runs a 41,000 b/d refinery at Suez. 

a 


Isomerization will be the leading process 
discussed at the mid-year meeting of API 
Refining division, May 13-16 in Phila- 
delphia. Preliminary program listing in- 
cludes Indiana Standard’s Isomate process, 
Kellogg’s Iso-Kel process, and UOP's 
Penex process. Other isomerization papers 


will be presented by Atlantic Refining and 
Houdry. 


The Texas Company has created a 
new regional office of its Research and 
Technical department to serve 14 eastern 
and middle Atlantic states. The new head- 
quarters in Beacon, N. Y., has named R. 
J. Ronan regional manager-technical serv- 
ices. Main department function is to seek 
ways of improving fuels and lubricants. 

ceaoliaia 


Rubber Manufacturers Association has 
estimated that 50 percent of the world’s 
rubber requirements by 1965 will have to 
be supplied by synthetic rubber. It fore- 
sees world rubber demand reaching 4 mil- 
lion long tons a year within the next ten 
years, but doesn’t expect world natural 
rubber output to rise above the 2 million 
ton mark by then. 

pei eS 

Employes of Phillips Petroleum Co.’s 
Kansas City refinery ie completed one 
million consecutive man-hours of work 
with no time lost due to an injury. This 
record was established over a period of 
191 days beginning June 7, 1956. It is the 
fifth million man-hour safety achievement 
established by the refinery employes since 
May 1948. 

eed 

Califgrnia’s Proposition 4—the oil and 
gas conservation act that was defeated by 
a 4 to 1 ratio was quite an expensive in- 
vestment. Sponsors of the measure spent 
$3.4 million with most of the money being 
put up by major oil companies. Union Oil 
Co. and other opponents of the proposition 
spent $1.4 million. 

oman) nas 


Socony Mobil Oil Co., Inc., is revamp- 
ing its employe savings plan so employe 
holders of company stock will be able to 
vote their shares through the plan’s trus- 
tee. The change is one of several contem- 
plated in employe benefits, all of which 
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Your Pressure Piping Problems . 


Protect Pipe Joints with... 
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rf 
FORGED STAINLESS or —™ 
ALLOY STEEL FITTINGS — 


IN CORROSIVE SERVICE your pipe joints take a beating—fluid 
velocity and turbulence accelerate corrosion wherever there 
is a change in direction of flow. 


AT HIGH TEMPERATURES structural changes in the metal can 
cause loss of strength and subsequent failure. 


Those are good reasons for “playing it safe” in high pres- 
sure service with W-S Forged Stainless or Alloy Steel Pipe 
Fittings. W-S Stainless Fittings resist corrosion in a wide 
variety of process liquids and gases and high temperature 
steam. Available in Types 304, 316 and 304 L. 


W-S Alloy Steel Fittings resist oxidation and graphitization 
and retain their high strength in high pressure—high tempera- 
ture steam lines. Three alloys available-14% Chrome-%%% 
Molybdenum and 2%% Chrome-1% Molybdenum and 4-6% 
Chrome-%% Molybdenum. 


W-S Forged Stainless and Alloy Steel 
Fittings can be obtained in Screw-End 
Type for 2,000 Ib., 3,000 Ib., and 6,000 lb. 
WOG service; Socket- -Welding Type for 
Schedules 40, 80, 160 and Double-Extra 
Heavy Pipe. Send today for bulletin S-1-55. 





Write to W-S Fittings Division, H. K. Porter 
Company, Inc., P.O. Box 95, Roselle, N. J. 


What's Happening... 


are contingent upon Internal Revenue 
approval. 
—@— 


Shamrock Petroleum Co., which re- 
cently announced plans to build a refinery 
at Haines, Alaska, has changed its name 
to Alaska-Yukon Refiners & Distributors, 
Ltd. . . . Frontier Chemical Co. has 
shipped the first carload of products from 
its new chlorinated solvents plant at 
Wichita, Kan. Comprising drum lots of 
carbon tetrachloride, company claims first 
use in chemical industry of a steel drum 
marked with calibrated measuring scale. 

. . a new catalyst, Aero H.D.S. intro- 
duced by American Cyanamid. Company 
claims high-volume activity and mechani- 
cal properties permit refiners to get longer 
on stream service life . . . Seiberling Rub- 
ber Co.’s plastic division, Newcomerstown, 
Ohio, now producing polyethylene for 
vacuum formed products . . . Budd Co., 
Philadelphia, first commercial facility in 
this county to fabricate radioisotopes in 
strengths up to 10,000 curies . . . Ethyl 
Corp. has laid off some 235 employes at 
Baton Rouge and Houston plants. Reasons 
given: lower than expected demand for 
TEL, and declining market for sodium 
by detergent manufacturers . . . Queen 
City Refining Co. plans to reopen its 2500 
b/d refinery at Dickinson, N. D. Plant 
was closed last February for maintenance, 
then company was reorganized. 


Changes In Ownership 
Chicago Corp., Ft. Worth, will merge with 








HKP>. W-S FITTINGS DIVISION 
- K. PORTER COMPANY, INC. 
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its wholly owned subsidiary, Champlin 
Refining Co., and change its name to 
Champlin Oil & Refining Co. Chicago 
acquired Champlin about two years ago 
and recently completed a modernization 
program at the Enid, Okla., plant. 


General Tire and Rubber Co, has acquired 
Lawrence Process Co., North Andover, 
Mass.. for the purpose of expanding its 
plastics business. 


The Petro-Atlas Corp., wholly owned sub- 
sidiary of financier Floyd Odlum’s Atlas 
Corp. is acquiring controlling stock in El 
Dorado Refining Co. The latter has a 
16,000 b/d refinery at El Dorado, Kan., a 
1700 b/d crude production, and a pipe 
line gathering system. 


Pioneer Natural Gas Co. has acquired 
Pioneer Gathering System, Inc. C. I. Wall, 
Pioneer Natural president also announced 
formation of Pioneer Production Co., 
which has contract to sell Pioneer Gather- 
ing substantial volumes of gas. 


Northwest Production Corp. has acquired 
the assets of Barnhart Hydrocarbon Corp. 
which operates a gasoline plant in Regan 
County, Texas. Barnhart will become a 
wholly owned subsidiary of Northwest 
which is a production subsidiary of Pa- 
cific Northwest Pipeline Corp. The Barn- 
hart plant processes about 25 million cubic 
feet of residue gas and 55,000 gallons of 
heavy hydrocarbon per day. 


American Petrofina, U. S. branch of the 
giant Belgium oil tree, has completed 
negotiations for acquiring American Lib- 
erty Oil Co., Dallas. Liberty’s facilities are 
small, but fit well with what Petrofina 
got when it took over Panhandle Oil 





Corp. earlier. Petrofina will operate ac- 
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BREAK 3 BARRIERS 















































Investigate the accomplishments of this new low-cost 
tray in all services. Be among the leaders to use this fine 
new tray. More than 300 installations to date. Wire, 
write, or phone us on its application to your problems. 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS AND FABRICATORS OF MODERN TRAYS 
321 WEST DOUGLAS e WICHITA 2, KANSAS 


Eastern Representative: Crawford Engineering Company, 295 Madison Avenue, New York, N. Y 
Tulsa, Oklah ive: W. C. Myers Company, Wright Building 
Houston, Texas tative: Alpha Engineering Company, P. 0. Box 12371 
REPRESENTATIVES Pittsburgh, Pennsylvania Representative: D. D. Foster Company, 501 Alcoa Building 
West Coast Representative: Jacobs Engineering Company, Pasadena: RYan 1.9373; Oakland: TEmplebar 2-5391 
Winois Representative: M. B. Fisher, 1521 Courtland Avenue, Park Ridge, Illinovs 
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MOTORISTS 
GET ALL 

THE POWER 
THEY PAY FOR 
WHEN 
GASOLINE 
CONTAINS 


Tenamene 


EASTMAN GASOLINE ADDITIVES 





The formation of gums can play havoc with the 
performance you've so carefully built into your 
gasoline. Play havoc with sales, too. Let Tenamene 
gum inhibitors solve this problem for you—East- 
man’s highly qualified petroleum specialists will 
be glad to visit your refinery and recommend the 
proper additive for your needs. 


For more information on Tenamene additives and 
the service that backs up their proper use, con- 
tact our local representative or write to EASTMAN 
CHEMICAL PRODUCTS, INC., subsidiary of Eastman 
Kodak Company, KINGSPORT, TENNESSEE. 


SALES OFFICES: Eastman Chemical Products, Inc., Kings- 
port, Tennessee; New York City; Framingham, Mass.; Cincinnati; 
Cleveland; Chicago; St. Lovis; Houston. West Coast: Wilson 
Meyer Co., San Francisco; Los Angeles; Portland; Salt Lake 
City; Seattle, 
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quired companies as divisions of the parent 
concern under their established names. 
Will probably be, therefore, some time 
before company’s well known international 


brand “Fina” hits the U. S. A 


MEETINGS CALENDAR 


7125 | American Institute of Risctrical THE Quality LINE IN STAINLESS 


“NET PRICE*” BULLETINS 


Meeting, Hotel Statler, New York 
AND CATALOG 
AVAILABLE COVERING OUR FULL LINE 


dustries Symposium, Texas A & M 
NP 856—150# Stainless Steel 


College, College Station, Texas. 
28-30 | Eighth Plant Maintenance and 
Engineerin 
Screwed Fittings, Flanged Fittings 
and Flanges to MSS Standards, for 


2 Conference, Statler 
Hotel, Cleveland. 

standard pressure-service require- 
ments. 


31- | Sixth Annual Instrument Short 
Feb. 1 Course, Los Angeles Harbor Junior 
College, Wilmington, Calif. 
XH-956-R—Forged Stainless Steel 
2000+ & 3000+ fittings for severe 
pressure-temperature applications. 


BW-1056—Schedules 5, 10, 40 & 
80 Stainless Steel Buttweld Fittings 
to applicable ASA & MSS stand- 
ards. 


ASA-1056—Forged Stainless Steel 
Flanges to ASA standards. 


FCS-856—Forged Lightweight 
Carbon Steel Back-Up Flanges for 
low pressure service requirements. 
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FEB. 
4- 8 | American Sooteey Eat Testing Materials 
Committee Week, Benjamin 
Franklin Hotel, Cleveland. ae 
5- 7 | Twelfth Annual Technical and Man- 
STAINLESS STEEL 


The Society of the Plastics Indus- FORGED FITTINGS 


try, Inc., Edgewater Beach Hotel, 
Chicago. 


7- 8 | Gulf Coast Regional Technical-Indus- 
trial Relations Meeting of the 
Western Petroleum Refiners 
Association, Lamar Hotel, Houston. 
10-16 | ASTM Committee Meeting on Petro- 
leum Products, New Orleans. 
13-15 | American Society for Quality Control 
Study Course, Lamar Hotel, 
Houston. 

14-16 | American Association of Cost Engi- 
neers, Board of Directors, Winter 
Meeting, New York City. 

19-20 | Chemical Market Research Associa- 
tion Meeting, New Sheraton 
Hotel, Philadelphia. 

22 | Natural Gasoline Association of 
America, Permian Basin Regional 
Meeting, Scharbauer Hotel, 
Midland, Texas. 








MAR. 
3- 6 | American Institute of Chemical 
Engineers, Greenbriar Hotel, 
White Sulphur Springs, Virginia. 
4- 8 | Pittsburgh Conference on Analytical 
Chemistry and Applied 
Spoctrescen: , Penn-Sheraton 
otel, Pittsburgh. 
10-13 | American Institute of Chemical 
Engineers, Greenbriar Hotel, 
White Sulphur Springs, Va. 
11-15 | Chemical Industry Symposium of 13th 
Annual Conference and Exhibition 
of the National Association of 
Corrosion Engineers, Kiel 
Auditorium, St. Louis. us 
11-15 | Nuclear Congress, Convention Hall, \ tf 
Philadelphia. tal 
18-21 | Society of Plastics Industry, Annual : 
Conference and Pacific Coast 
Plastics oe Shrine Expos- 
ition Hall, Angeles. 
25-27 | Western Petroleum Refiners Asso- 
ciation, 45th Annual Meeting, 
Hilton Hotel, San Antonio, Texas. 
25-29 | Tenth Western Metal Exposition and 
Congress, American Society for 
Metals and Other Technical 
Groups. Pan-Pacific Auditorium 
and Ambassador Hotel, 
Los Angeles. 
27-29 | American Power Conference, Annual 
Meeting, Sponsored by Illinois 
Institute of Technology, Hotel 
Sherman, Chicago. 





Catalog—ncludes pressure-temp- 
erature and corrosion resistant data. 


*Replaces obsolete List Price and Discount 
Basis to eliminate unnecessary paperwork. 


| CAMCO Products, Inc., 445 State Street 
' North Haven, Conn. 


' 
§ Gentlemen — Please send literature checked below: 














1 ASA 1056 — Stainless NP 856 — 150% Stain- 
1 Steel ASA Forged less Steel Pipe 
APRIL r Flanges Fittings 
2- 4 | Corrosion Control Short Course, ‘ FCS 856 — Forged Car- XH 956R — 20002, 
University of Oklahoma Exten- i bon Steel Back-Up 3000 Stainless Steel 
7-12 | American Cheaueal Society, 131 ;_— ange 
<1 merican emica ety, st ] . . P 
Catalog including pres- BW 1056 — Stainless 
pelo nb, He, ate . C) cure - temperature on CO Steel Buttweld 
8-12 | American Welding Society, Spring FILL IN AND MAIL 1 corrosion resistant data Fittings 
Technical, National and Welding ‘ 
Show, Sheraton and Bellevue- ' N 
Stratford Hotels, Philadelphia. 72, ' TTRG ono rvcccccccccccceccecesccscescccees covees cecees sesees cesses coseoeeeoesessoees 
16-18 | National Petroleum Association, 


Semni-Amawnl Ddeotiens, Chevelle fh en Fhechhe 05008 — \ CORRDGIY, 2osscccvececscnvcceveoccevecnscseccccsecsssonscocssonesoees 

Hotel, Cleveland. 

24-26 National Gasoline Association of COO E RO EERE EEE E EERE E ERE REE SEES ESE EEEEREEEEEEE EOE EEEEEEETESEEE SEER EEEEED 
America, 36th Annual Conven- 

tion, Rice Hotel, Houston. ’ 

28-30 | Independent Petroleum Association 

of America, Midyear Meeting, 

Buena Vista Hotel, Biloxi, Miss. 





29- 

May 1/| American Oil Chemists’ Society 
Annual Meeting, Roosevelt Hotel, 
New Orleans. 


445 STATE STREET 
PRODUCTS, INC. NORTH HAVEN, CONN. 
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What's Happening... 





A. S$. (Steve) Gilliam has been ap- 

pointed plant manager of Great Northern 
Oil Co.’s Pine Bend 
refinery, Pine Bend, 
Minn. Gilliam has re- 
cently been project 
manager and assistant 
plant manager of 
the Olin-Mathieson 
Chemical Corp., gral 
gantown, W. “se 
where he worked 
the past six years. 
Previous to that he 
was with the Shell Oil 
Co. at Houston, and 
Wood River, Il. 


A. S. (Steve) Gilliam A member of the 

American Institute of 
Chemical Engincers, Gilliam is also active 
in the Amcrican Management Association 
and is a member of the Illinois Society of 
Professional Engineers. 


Glenn O,. Hayes has been appointed to 
the newly created position of director of 
employee relations. Hayes, formerly resi- 
dent manager of the company’s Houston 
manufacturing plant, will make his head- 
quarters in New York. Curtis R. Holton, 
formerly director of industrial relations, 
has resigned to open his own consulting 
firm. 

The newly organized Employee Rela- 
tions department will act as a service de- 
partment for the entire company. At Baton 
Rouge, it will be represented by W. J. 
Henry, and at Houston by D. J. Kennedy. 

In other company changes, Melvin C. 
Hudgins became resident manager of the 
Houston plant and Jasper F. Kobler be- 
came assistant resident manager. 


J. W. Hyde, assistant superintendent- 
operations, has been promoted to plant 
superintendent, replacing H, E. Hughes at 
Shell Chemical Corp.’s Houston plant. 
Hughes has been transferred to Shell 
Chemical’s Denver, Colorado, plant, where 
he will assume position of plant manager. 

D. N. Rindsberg will move to assistant 
superintendent-opcrations from his present 
duties as assistant supcrintendent-technical. 

Hyde joined Shell 18 years ago in Cali- 
fornia. After 12 years of service in that 
area, he was transferred to the Houston 
plant as a senior engineer, and since that 
time has been assistant chief engineer, 
chief engineer and assistant superintendent- 
operations. 

Rindsberg joined Shell at the Houston 
plant in 1942 as an analytical chemist. He 
has held positions as technologist, depart- 
ment manager-operations, and assistant 
superintendent-technical. 


G. L. Farnsworth, asphalt sales man- 
ager of Husky Oil Co., has been elected 
vice president of Division 3 of The Asphalt 
Institute. Farnsworth has been an active 
member of The Asphalt Institute for many 
years. He has been with Husky as asphalt 
sales manager since 1947. Prior to that he 
held asphalt managerial and research posi- 
tions with Idaho Refining Co., Skelly Oil 
Co., and Socony-Vacuum, He is a native 
of Oklahoma, and was educated at Kan- 
sas State College. 
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Among Men in the Industry 


Benjamin M. Holt has been appointed 
to the newly-created post of Project Di- 
rector of the Planning and Development 
department of American Potash & Chemi- 
cal Corp. In this position, Holt will be in 
charge of special major projects being 
developed by the company. 

Holt was with the Ralph M. Parsons 
Co. prior to joining American Potash & 
Chemical. He graduated from Stanford 
University with a B.A. degree, later re- 
ceiving an M.S. degree from Massachu- 
setts Institute of Technology, 


Dr. Edgar C. Britton has retired as 
director of The Dow Chemical Co.’s Edgar 
C. Britton Organic Research Laboratory 
at Midland, Texas. He will be succeeded 
as laboratory director by Dr. Ralph P. 
Perkins, formerly an assistant director. 
Dr. Britton, who reccived the Perkin 
Medal, industrial chemistry’s highest 
award, ‘in September, will continue as a 
member of the company’s Agricutural 
Chemicals executive committee and as a 
board member and secretary of Dow Corn- 
ing Corp., a Dow associated company. 


M. C. Hewett J. V. Evans 


Merritt C, Hewett, a 21-year veteran 
of American Oil Co., has been named as- 
sistant manager of asphalt sales for the 
company. Hewett, who formerly served as 
director of research and development at 
the company’s asphalt research laboratory 
in Baltimore for 11 years, will assist For- 
rest G. Heath, manager of asphalt sales. 

Hewett joined the company in 1935 as 
an asphalt research chemist at the Balti- 
more laboratory. In 1942, he was appointed 
chemical engineer at the company’s re- 
search and development department in 
Texas City, and returned to Baltimore in 
1945 to head the asphalt research labora- 
tory. 

A native of Oklahoma City, Okla., 
Hewett graduated from the University of 
Oklahoma with a B.S. degree in chemical 
engineering and an M.S. degree in chem- 
istry in 1933. 

James V. Evans will succeed Hewett as 
director of the company’s asphalt research 
laboratory at Baltimore. Evans joined the 
company in 1950 as a chemical engineer 
and was named assistant to the director 
of the asphalt research laboratory at Balti- 
more in 1953. He held that position until 
his latest promotion. 

Evans was born in Muskogee, Okla., and 
graduated from the University of Okla- 
homa where he received a B.S, degree in 
1949 and an M.S. degree in 1950. 


A. J. Wood has been named superin- 

tendent-operations at Shell Oil Company’s 
Houston refinery. 
Wood, now chief 
technologist at Shell’s 
Wood River, IIl., re- 
finery, succeeds J. L. 
Miller, whose promo- 
tion to manager of 
Shell Oil Co. of Can- 
ada, Ltd.’s refinery at 
Montreal was an- 
nounced. 

After graduating 
from the University 
of Illinois, Wood 
joined — 1938 
as a technologist at 

A. 4. the Wood River refin- 
ery. He has spent his entire Shell career 
at that location, rising through increas- 
ingly responsible positions to his post as 
chief technologist. 


Harold G. Teverbaugh has been ap- 
pointed vice president of Texas Natural 
Gasoline Corp. In his new position, Tever- 
baugh will be mainly concerned with ad- 
ministrative and supervisory work for the 
engineering and gas department. 

Teverbaugh joined Texas Natural in 
November, 1953, as assistant manager of 
the gas divis‘on. He was later promoted 
to chief engineer, and in June, 1956, was 
made general superintendent. 


David W. Young has been appointed 
research associate of Sinclair Research 
Laboratories, Inc., Harvey, Ill. Young 
joined Sinclair last year after more than 
20 years of research work on petroleum 
products and processes. He holds 150 
patents covering a wide range of develop- 
ments in the fields of oi] and petrochem- 
icals. He was born in Oblong, IIl., and 
later moved to Lexington, Ky. He grad- 
uated from the University of Kentucky in 
1931 with a B.S, degree in industrial 
chemistry and four years later received 
his M.S. degree in chemistry. 

Young remained at the university until 
1936 as an instructor in the chemistry de- 
partment. From 1936 to 1940, he was em- 
ployed by General Chemical Co., New 
York, and from 1940 to 1955 was in the 
chemical division of Esso Research and 
Engineering Co., Linden, N. J 


E. F. Koenig has been appointed tech- 
nical representative of the Technical Serv- 
ices division of The Texas Company’s 
Research and Technical department, 

In his new position, Koenig will special- 
ize in the field of additives for petroleum 
lubricants. Texaco is now building a large 
additives manufacturing unit at its Port 
Arthur, Texas, works, largest of the com- 
pany’s 11 refineries in the United States. 


Robert L. Kidd, Bartlesville, Okla., and 
Harry D. Hancock, New York, have been 
elected directors of Cities Service Co. 
Kidd is president of Cities Service Oil Co. 
(Del.), principal oil and natural gas pro- 
ducing subsidiary of the Cities Service 
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SOLVE 

A SALT 
PROBLEM 


ADD 


. PETRE<CO 


Electric Desalter to your crude processing 
equipment. It will 





SUBTRACT 


the salts, fines and other impurities from your 
crude charge, enabling you to 





DIVIDE 


your lost time on stream and maintenance costs 
by 2 or 3 and 





MULTIPLY 


, 


Petreco pioneered electric de- 
salting and has originated the 
major developments since its 
beginning. No other method 
offers a superior technical serv- 
ice staff, backed by so many 
years of desalting experience. 
Petreco electric desalting is 
used by more refiners than any 
other method. 
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THERMAL 


a compact 
means of 
heating air 
or process 
gases for 
testing or 
production 


THERMAL HIGH VELOCITY BURNERS MAKE 
THESE HEAT EXCHANGERS POSSIBLE... 


Whether it be an existing standard design or 
a unit for special requirements, THERMAL 
heat exchangers provide the ultimate in 
compactness, high performance and re- 
sponse. These heat exchangers are always 
designed around the high velocity, clear 
flame combustion characteristics of 
THERMAL burners. Convection is thus the 
primary means of heat transfer thereby 
promoting uniform metal temperature and 
longlife. THERMAL Heat Exchangers are sup- 
plied as complete package installations in- 
cluding all control and accessory equipment. 


DESIGNS AVAILABLE FOR: 
Pressures from 0 to 1500 PSIG. Tempera- 
tures from 300°F to 1500°F. Heat transfer 
ratings from 250,000 BTU/hr to 35,000,000 
BTU/hr. 
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Thermal Research & Engineering Corp. 
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system, and Hancock is president of Cities 
Service Gas Co. 

Born in Brazil, Ind., and a graduate of 
Indiana University, Kidd joined the Cities 
Service organization in 1925 as a geologist. 
He progressed through a series of assign- 
ments in various areas of the company’s 
operations, and was elected president of 
Cities Service Oil Co. (Del.) in July, 1956. 

A native of Higginsville, Mo., Hancock 

graduated from the University of Missouri 
| with a bachelor of science degree, then 

joined Denver Gas and Electric Co. in 

1912. After assignments with Cities Serv- 

ice companies, he became manager of the 

Natural Gas department of Cities Service 
| Petroleum, Inc., in 1955 and served in 

this position until November of this year 
| when he was elected president of Cities 

Service Gas Co. 





H. E. Hughes, superintendent of Shell 
Chemical Corp.’s Houston plant, has been 
| named manager of the company’s Denver 
| plant, succeeding J. G, Bejarano, who died 
| last month. J. W. Hyde, assistant superin- 
| tendent, operations, at Houston, will as- 
sume the superintendent’s position. 
F. G. Watson will become assistant man- 
ager of manufacturing development and 
| will be succeeded in his present post by 
| C. H. Plomteaux, assistant superintendent 
| at Shell Chemical’s Norco plant. 


| L. L. Patterson, Blackwell, Okla., has 
been appointed production superintendent 
of Cities Service Oil Co.’s Ambrose gaso- 
line plant near Blackwell. Patterson grad- 
uated from Oklahoma University with a 
degree in chemical engineering and was 
employed by Cities Service in 1950. He 
was named plant engineer at the Ambrose 
plant in 1951. 


| R. P. Barry, Jr. has been named su- 
perintendent of the chemicals and plastics 
resins plant at Seadrift, Texas, of Carbide 
| and Carbon Chemicals Co., a division of 
| Union Carbide and Carbon Corp. 
Barry has been assistant superintendent 
and succeeds Dr. C. M. Blair who is being 
| assigned to the New York headquarters. 
Before his assignment to the Seadrift 
plant in 1952, Barry has been an area su- 
| pervisor of chemical production at Car- 
bide’s South Charleston, W. Va., plant. 
| He joined Carbide in 1936 after gradua- 
tion from Vanderbilt University with a 
| M.S. degree in chemical engineering. 


N. C. Kymes has been named superin- 
tendent of the Fittstown, Okla., natural 
gasoline plant of Kerr-McGee Oil Indus- 
tries, Inc. He succeeds Fred Fox, who re- 
signed to accept a position at Kendrick, 
Okla. Kenneth Smith has been named to 
| fill Kymes’ former position as field super- 
| intendent of the Milfay, Okla., plant. 
Other personnel changes announced 
were: Harry Hamilton, formerly gas tester, 
as chief gas tester and scout; Othell Flatt, 
| former office manager at the Pampa, 
| Texas, plant as gas tester at Milfay; and 
Gene Gessner as engineering staff assistant. 


Carl W. Peters, formerly chief process 
| engineer, has been promoted to technical 
| director of Pan-Am Southern Corp.’s Des- 
| trehan, La., refinery. Peters replaces H. A. 
| Parker, who has been transfrred to New 
| York as assistant manager of operations in 
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to meet exacting lubrication standards, specify 


ENJAY PARATONE’ 


viscosity-index improver 


Refiners and blenders rely on Enjay Paratone for compounding oils that 
combine cold-weather, quick-starting properties with low consumption 
characteristics. 


You can also count on Enjay for a prompt solution to your additive prob- 
lems. The Enjay Company, pioneer in petroleum additives, has extensive 
experience in working with oil companies and leading engine manufacturers 
to develop additive formulations. Whatever your use of additives, you can 
benefit from this experience. 


For complete information, write or call the Enjay Company—your only Pioneer in 
source of a complete line of additives (Paramins®) for fuels and lubricants. Petrochemicals 


ENJAY COMPANY, INC., 15 WEST Sist STREET, NEW YORK 19, N. Y. + Other offices: Akron, Boston, Chicago, Tulsa 
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the manufacturing department of Amer- 
ican Oil Co. 

Also, John H. Bryant has been named 
group leader in charge of coordination 
and economics, and William E. McWhirter 
appointed to group leader of technical 
service and process engineering. Both men 
held positions as process engineers, 

Peters joined Standard Oil Co. (Indi- 
ana), parent company of Pan-Am at its 
Whiting, Ind., refinery in 1942. He was 
transferred to Pan-Am’s general office in 
New Orleans in 1951, and in 1953 was 
transferred to Destrehan. Bryant has been 
associated with Pan-Am since 1948, and 
McWhirter since 1951. 


Hinton J. Dillard, Denver, has been 
promoted to resident chemist of Continen- 
tal Oil Co.’s Denver refinery, Formerly 
assistant chemist at the Denver refinery, 
he will be succeeded by Robert Schless- 
man, Wichita Falls, Texas. 

Dillard joined Conoco in 1949 as an 
analytical chemist at Ponca City, Okla., 
and transferred to Denver in 1951. A na- 
tive of Bolton, Miss., he graduated in 1948 
from Mississippi College, where he ma- 
jored in chemistry and physics. 

Schlessman became associated with 
Conoco in Denver in 1948 and transferred 
to the company’s Lake Charles, La., re- 
finery in 1953. He has been assistant chem- 
ist at Conoco’s Wichita Falls refinery 
since 1954. He graduated in 1943 from 
Colorado Agricultural and Mechanical 
College, where he majored in chemistry. 
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H & M now offers the maximum in speed and quality 
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withstand any job conditions, the H & M Model “O” 
can be operated easily and efficiently by unskilled ope- 
rators — with perfect bevels every time! Change from 
one size of pipe to another can be made in a matter of 
seconds, with precision-made adapters, and a quick 
operating boomer strap allows rapid transfer from one 
pipe to another. For detailed information on the fast- 
selling Model "O”, contact your nearest H & M dealer 
immediately, or contact the factory at once! 


Other “light as a feather” H & M models save Time-Money on Pipe 
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Tulsa, Okla. 
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Odell Campbell, former manager of 
laboratories for E. I. du Pont de Nemours 
and Co., Inc., Tulsa, has joined Kerr- 
McGee Oil Industries, Inc., Oklahoma 
City, as technical assistant to R. M. Ches- 
ney, vice president in charge of refining. 


Dr. Charles H. Riesz, has been pro- 
moted to senior scientist at Armour Re- 
search Foundation of Illinois Institute of 
Technology, Chicago. 

Riesz joined the Foundation in 1952 
after leaving the Institute of Gas Tech- 
nology, where, since his appointment in 
1941, he had investigated numerous cata- 
lytic applications to the utility gas in- 
dustry. 

He received his doctorate in chemical 
engineering from Armour Institute of 
Technology, now Illinois Tech, in 1939. 


Dr. Sherman S. Shaffer, staff as- 
sociate in the technical and research divi- 
sions of Humble Oil and Refining Co., 
Baytown, Texas, has been elected chair- 
man of the American Chemical Society’s 
Division of Petroleum Chemistry for 1957. 
He succeeds Dr. Alex G. Oblad, manager 
of research and development of the Hou- 
dry Process Corp., Marcus Hook, Pa. 

Harold M. Smith, ass‘stant supervising 
engineer of the U. S. Bureau of Mines, 
Bartlesville, Okla., was named chairman- 
elect and Wheeler G. Lovell, director of 
automotive products development of The 
Ethyl Corp., Detroit, was re-elected secre- 
tary-treasurer. 


Warren A. Beman has been appointed 
to head the marketing division and Fred- 
erick P. Richter has been named head of 
the technical division of the recently estab- 
lished petroleum chemicals department of 
Socony Mobil Oil Co., Inc. 

Beman has been head of the process 
products group in the industrial division 





of Socony Mobil’s lubricating department 


| since 1954. A chemical engineering grad- 


uate of Purdue University, 
company in 1942. 


Dr. Richter was supervisor of the chem- 
ical section of the company’s Research 
and Development Laboratory at Paulsboro, 
N. J. More recently he was a member of 


he joined the 


| the technical staff of the manufacturing 


department of General Petroleum Corp., 
Socony Mobil’s West Coast affiliate. He 
holds B.A. and M.A. degrees in chemistry 
from Temple University and received a 
Ph.D. in chemistry from the University of 
Illinois in 1941. 


I. W. Scroggin, New York, has been 
appointed assistant plant manager in charge 
of technical services for the Cities Service 


| refinery at East Chicago, Ind. He was first 


employed by Cities Service in 1946 and 
served as process engineer at the Cities 
Service Refining Corp. refinery at Lake 





Charles, La., until 1951. At that time, he 
was transferred to the manufacturing de- 


| partment of Cities Service Petroleum, Inc., 
| in New York. He is serving there as staff 


engineer. 


Everett M. Barber, inventor of the 
Texaco combustion process, and supervisor 
of special engine research at the Texaco 
Research Center, Beacon, N, Y., was pre- 
sented with the Richards Memorial Award 
by the American Society of Mechanical 
Engineers on Nov. 28. 





The Richards Memorial Award is given 
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annually to the mechanical engineer who 
has shown outstanding achievement within 
20 to 25 years following graduation from 
a regular mechanical engineering curricu- 


lum in a recognized college or university. 
Barber, a native of Oil City, Pa., re- 


ceived his B.S. degree in mechanical engi- 
neering from the Pennsylvania State Uni- 
versity in 1931 and his M.S. degree in 
1933. He joined the Texaco Research 
Center that year and has been there since, 
except for 1936-37, when he was a Gordon 
McKay fellow at the Harvard Graduate 
School of Engineering. 


Arthur M. Griswold has been ap- 
pointed manager of foreign research oper- 
ations on the executive research staff of 
The Dow Chemical Co. Griswold has been 
section superintendent of Dowicide prod- 
ucts for a number of years. 

Griswold joined Dow in 1928 after re- 
ceiving his B.S. degree in 1926 and M.S. 
degree in 1927 from Northwestern Uni- 
versity. Early in his career he was asso- 
ciated with the production of phenetidine 
and phenacetin, Over the years he has 
been instrumental in guiding about 70 
products new to the company through 
the development stage and into commer- 
cial production. 


Tom F. Davenport, Jr., Robert H. 
Waixel, and Gus Nichols have joined 


the Research and Development department 
of the American Oil Co. 


Davenport will receive a Ph.D. degree 
in chemistry from the University of Texas | 


in June; he received a B.S. degree in 


chemistry from Georgia Institute of Tech- | 


nology in 1951. 

Waixel, who was previously employed 
by Jefferson Chemicals Co., received a 
B.S. degree in chemical engineering from 
Purdue University in 1949. 

Nichols, who is a native of Greece, ob- 
tained a degree in chemistry from the 
University of Athens in 1954. He served 
with the Greek Navy on a destroyer and 
as a petroleum chemist, 


Dr. J. Henry Rushton, professor 
chemical engineering, Purdue University, 
has been elected 1957 president of the 
AIChE. George E. Holbrook, assistant 
general manager of the Organic Chemical 
department, E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Del., has been 
elected vice president; Dr, George G. 
Brown, dean of the College of Engineer- 
ing, University of Michigan, re-elected 
treasurer, and F, J. Van Antwerpen, Nut- 
ley, N. J., re-elected secretary. 

Those elected as directors were: John J. 
Healy, Jr., assistant to the vice president, 
Research Development and Engineering, 
Monsanto Chemical Co., St. Louis, Mo.; 
Manson Benedict, professor of nuclear en- 
gineering, Massachusetts Institute of Tech- 
nology; Richard H. Wilhelm, professor 
and chairman of the Chemical Engineer- 
ing department, Princeton University, and 
J. H. Koffolt, professor and chairman of 
department of Chemical Engineering, 
Ohio State University. 


Dr. Alan S. Horowitz, and Dr. 
Peter R. Taussig have joined the staff 
of the Ohio Oil Co.’s Research Center. 
Horowitz, a research geologist, is a na- 
tive of Ashland, Ky., and completed stud- 
ies at Washington and Lee University, 
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CONTINUOUS 
MIXING... 


a FLOMIX 


Use Nettco Flomix to combine liquids, 
gases and liquids, and liquids and 
solids as they flow through a pipe 
line. Flomix gives you these important 
advantages: @ fast, uninterrupted 
processing, @ increased uniformity of 
product, © simplified piping layouts, 
© complete elimination of intermediate 
storage tanks and mixing vessels, and 
© reduced maintenance. 


Nettco Agitation Engineers are ready 
to discuss the application of Nettco 
Flomix to your continuous processing 
problems: for mixing, blending, react- 
ing, washing, contacting, bleaching, 
absorbing, chlorinating, clarifying. 

Send for Bulletin No. 531 describ- 
ing Nettco Flomix to New England 
Tank & Tower Co., 81 Tileston Street, 
Everett 49, Massachusetts. 


ETrTCco 


NEERED AGITATION 
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Ohio State University and the University 
of Indiana, where he will officially receive 
his doctorate following the present term. 

Taussig, a research chemist, is a native 
of Highland Park, Ill. He attended Anti- 
och College, Ohio, and received his Ph.D. 
degree in organic chemistry from Cornell 
University this year. 


Bonner Moore 


John S. Bonner and J. S$, Moore 
have formed the firm of Bonner and 
Moore Engineering Associates, Houston, 
consultants in chemical engineering and 
computer applications development and 
supervision technical computing activities. 

Bonner received a B.S. degree in chemi- 
cal engineering from MIT in 1950, and 
attended California Institute of Tech- 
nology for one year. His last two years 
have been devoted to the development of 
techniques for the application of electronic 


computers to engineering and refining 
problem. 

J. F. Moore received his B.S. degree in 

2 from MIT. He joined Humble Oil & 
Refining Co. in the technical service divi- 
sion. Experience has been in manufactur- 
ing, refinery economics, and process refin- 
ery design which includes design of lube 
plants, propane deasphalting units, hydro- 
desulfurization units distillation and re- 
formers. 


William F. Kenney, New York, vice 
president and general counsel of Shell Oil 
Co., has been elected 1957 chairman of 
the American Petroleum Industries Com- 
mittee of the API. He succeeds Robert H. 
Scholl, vice president and director of Esso 
Standard Oil Co., who has been chairman 
the past two years. 

Henry L. O’Brien, New York, general 
counsel and director of Cities Service Co., 
was chosen to succeed Kenney as APIC 
vice chairman. 

Kenney has been a member of the com- 
mittee since January, 1953, and vice chair- 
man since 1955. He joined Shell’s legal 
staff at St. Louis in 1937, and after serv- 
ing there and at Houston, was transferred 
to the New York office in 1945. In 1946 
he was named manager of the legal de- 
partment and assistant secretary of the 
company, then general attorney, and in 
January, 1953, became vice president and 
general counsel. 

O’Brien, who has been a member of the 
APIC since January, 1955, is a native of 
Brooklyn, N. Y., and a graduate of Cor- 
nell University. He became vice president 
and a director of Cities Service Co. in 
1940, and since 1950 has been general 
counsel, director and a member of the 
executive committee. 
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Dr. Ellis K. Fields has been appointed 
a group leader in the Standard Oil Co. 
(Indiana) research department at Whiting, 
Ind. Dr. Ellis is in the organic research 
division and will work with others in ex- 
ploratory research in the field of high 
octane hydrocarbons and petrochemicals. 

Dr. Ellis joined Indiana Standard in 
1950. He is a graduate of the University 
of Chicago where he also studied for his 
Ph.D. degree in organic chemistry, which 
was conferred in 1938. He is a member of 
the American Chemical Society and Amer- 
ican Association for the Advancement of 
Science, 


J. L. Miller, superintendent operations 
at Shell Oil Co.’s Houston refinery, has 
been named manager of the Montreal re- 
finery of Shell Oil Co. of Canada, Ltd. 
He succeeds L. T. Wilson, who has been 
given a special assignment. 

Succeeding Miller as superintendent 
operations at the Houston refinery is A. 
Wood, chief technologist at the Wood 
River refinery. J. W. Sheehan, senior tech- 
nologist, head office manufacturing tech- 
nological department, will fill Wood’s va- 
cated position. 


Eric G. Lindroth has been named direc- 
tor and senior vice president of Esso Ex- 
port Corporation and appointed to the 
Esso Export executive committee. He has 
been with Jersey Standard and affiliated 
firms since 1932, and has been a director 
and treasurer of Esso Export since 1948. 


Guy B. Hunter, president of Quaker 
State Oil Refining Corporation, Oil City, 
Pa., was re-elected president of the Na- 
tional Petroleum Association at the 
54th annual meeting in Atlantic City. 
This will be Hunter’s second term in office. 
Other officers re-elected at a board of 
trustees meeting were: first vice president, 
Paul R. Beck, Pennsylvania Refining Cor- 
poration, Butler, Pa.; second vice presi- 
dent, Rexford S. Blazer, Ashland Oil & 
Refining Company, Ashland, Ky., and 
treasurer, Guy B, Hunter. 


William F, Ryan has been installed as 
president of the American Society of 
Mechanical Engineers. Ryan is vice pres- 
ident, director, and senior consulting engi- 
neer "of Stone and Webster Engineering 
Corp., New York. At the same business 
meeting of the ASME Council during its 
annual meeting the following officers were 
also installed: technical director, Eugene 
W. Jacobson, chief design engineer, Gulf 
Research and Development Co., Pittsburgh; 
administrative director, V. Weaver Smith, 
vice president in charge of contracts, Lum- 
mus Co., New York; four regional vice 
presidents, William H. Byrne, president 
and chairman of Byrne Associates, New 
York, James H. Sams, dean of engineer- 
ing. Clemson College, South Carolina, 
Rolland S. Stover, owner, R. S. Stover 
Co., Marshalltown, Iowa and Clifford H. 
Shumaker, chairman, Department of In- 
dustrial Engineering, Southern Methodist 
University, Dallas. 


R. K. Turner, a vice-president of Bake- 
lite Co., has been appointed a vice presi- 
dent of Carbide and Carbon Chemicals 
Co. Turner’s activities will be concerned 
with plastics operations of both companies 
which are divisions of Union Carbide and 
Carbon Corp. 





Turner began with Union Carbide in 
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HOFFMAN STATIONARY VACUUM CLEANING SYSTEM 


The Holly Sugar Corporation has always been proud of—and noted for— required laborious and costly handling. 

its “housekeeping”. In its refinery at Brawley, California, three or four 4. Much of the dust in the plant was seeping from the housings of the 
men were assigned to daily hand-sweeping but the management soon bucket elevators and storage bins, so special vacuum connections, 
realized that sweeping removed only part of the dust while the remainder creating a slight negative pressure from the enclosures into the pneumatic 
was moved and rescattered through the plant. system, prevented the material from escaping as dust. This was then 


Hoffman was asked to survey the requirements; and designed a stationary  "ecovered with the rest of the sugar picked up in vacuum cleaning. 


vacuum Cleaning system, with the following features: As a result of the Hoffman installation, Holly Sugar now has a cleaner 


1. Adequate capacity for rapid and thorough cleaning of the entire plant . Plant—with only two sweepers! 

with sufficient inlet valves to make the work as easy as possible. Let Hoffman offer recommendations for your needs, whether they are 
2. Convenient location of the separators so the collected material is cleaning, conveying, recovery or all three. Your letter for detailed 
dumped directly into “remelt” for recovery of sugar. information or an engineer’s survey will get prompt attention, without 
3. Connections for 2’’ vacuum hoses at points where spills had previously 3 or obligation. 


air appuance ovision U.S.HOFFMAN MACHINERY CORPORATION ters. par, 103 rourta avenue, NEW YORK 3, W.¥. 


AIR APPLIANCE DIVISION Multistoge Centrifugal Blowers and Exhausters. Pneumatic Conveying Equipment. Industrial Vacuum Cleaning—Portable and 

Stationary Systems. Continuous Metal Strip Driers. ‘‘Smoothflow’’ Fittings and Tubing. INDUSTRIAL FILTRATION DIVISION Machine Too! Coolant Clarifiers— 

Flotation, Mechanical, and Magnetic. Lubricating and Insulating Oil Conditioners, Filters, and Vaporizers. Solvent Recovery Systems—Vacuum Stills and 

Filters. ORDNANCE EQUIPMENT DIVISION Special Pneumatic Conveying Systems, High Efficiency Centrifugal Separators. Stationary and Portable 
Vacuum Cleaning Equipment. Process Equipment. Pneumatic Systems for Radioactive Materials. 
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NIAGARA 
Aero HEAT EXCHANGER 





The NIAGARA Aero HEAT 
EXCHANGER cools liquids and 
gases by evaporative cooling with 
atmospheric air, removing the 
heat at the rate of input, control- 
ling temperature precisely. You 
save 95% of cost of cooling water; 
you make great savings in pump- 
ing, piping, power; quickly re- 
cover your installation cost. 


You can cool and hold accu- 
rately the temperature of all 
fluids, air and gases, water, oils, 
solutions, chemical intermediates, 
coolants for mechanical, electrical 
and thermal processes. You ob- 
tain: closed system cooling free 
from dirt. You solve all the prob- 
lems of water availability, quality 
or temperature. 


In CHEMICAL PROCESSES 
this is successfully used in cool- 
ing liquids and gases, chemical 
reactions, condensing distillations 
and reflux cooling. 


Write for complete informa- 
tion; ask for Bulletins 120 and 
124. Address Dept. P.R. 
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1924 in the Research department of Car- 
bide and Carbon Chemicals Co. at Clen- 
denin, W. Va. He was made superintend- 
ent of the South Charleston plant in 1940, 
and, in 1946, moved to New York to fill 
the post of assistant works manager. He 
was appointed vice president-production 
for Bakelite Co. in 1952. 


Glenn W. Clark, president of Cities 
Service Gas Co., Wichita, Kan., a sub- 
sidiary of Cities Service Co., has been 
elected president and director of Missis- 
sippi River Fuel Corp., succeeding William 
Marbury. 


R. S. Cannon, chief electrical engineer, 
Plantation Pipe Line Company, Atlanta, 
Ga., has been named chairman of the 
Committee on Petroleum Industry of the 
American Institute of Electrical Engineers. 
L. E. Oberhelman, head engineer of the 
Standard Oil Company of Indiana, Sugar 
Creek, Mo., has been named vice chair- 
man, and T. V. Bockman, of Corpus 
Christi, Texas, has been named secretary. 

Because of the increasing importance of 
electrical engineering in the petroleum 
field, committee status was assigned to the 
petroleum unit, which was a subcommittee 
until August 1, 1954. The committee 
sponsored its third annual technical con- 
ference in Kansas City, September 17-19. 


Vernon A. Bellman, Socony Mobil 
Oil Co., Inc., has been elected a member 
of the board. He succeeds Herbert Willetts 
as director in charge of domestic market- 
ing. Willetts, who will retain responsibility 
for the company’s petroleum chemicals 
department, will also take the portfolio of 
employee relations which has been held on 
a temporary basis by J. C, Case. 


Deaths 


Arthur T. Roberts, former Socony 
Mobil Oil Co. executive, died in Roosevelt 
Hospital in New York. He had retired 
from Socony ten years previously as direc- 
tor, treasurer and controller. He started 
in the oil business in 1907 and in 1939, 
was elected to the board of Socony. 


Gene B. Landes, 69, died in New Ro- 
chelle Hospital in New York. Landes had 
retired in 1954 as vice president of Carbide 
and Carbon Chemicals Co., a division of 
Union Carbide and Carbon Corporation 
which firm he had originally helped form 
in 1917. A mechanical engineer, he was 
plant superintendent of Carbide and Car- 
bon’s first plant at Clendenin, W. Va., in 
1929, and headed the firm’s South Charles- 
ton plant five years later. 


Henry Kirk Bowers, 51, manager of 
Socony Mobil Oil Co.’s White Eagle divi- 
sion died in Kansas City, Mo., of a stroke 
suffered Nov. 20, 1956. Bowers joined 
White Eagle in 1928 and became manager 
in 1949. 





HIGH-PRESSURE 
NEEDLE VALVES 


Forged steel valves in 4” -3%" - 4%" 

or %” sizes for high-pressure throttling gauging 
or sampling services. The safety 

bonnet type meets exacting safety requirements. 


Available in 416 Stainless Steel — other 


ENGINEERS .. 


alloys to special order. 


. write for illustrated Bulletin 101. 


Mercer Street, Jersey City 2, New Jersey 
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Now, from Panellit Service Corporation, 
a completely new concept 
in the field of instrumentation 


contractual maintenance 
for control systems 


PSC will establish and operate 
your instrumentation department 


PSC at present has the contract 
for all of the instrument maintenance 
at a large, new East Coast refinery 


Phone, wire, or write for full information 


PANNELL iY 


A SUBSIDIARY OF PANELLIT, INC. 


7511 North Hamlin Avenue + Skokie, //linois 
Phone: COrnelia 7-8300 


BRANCH OFFICES 


Alhambra, Calif. + Atlanta, Ga. * Houston, Tex. + Wilmington, Del. . Toronto, Canada 
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What Suppliers Are Doing 





Wicker Gillespie 
Arthur Craig Wicker has joined the Sales 
Development department of Tube Turns, 
Louisville, Ky. Wicker was born in Cin- 
cinnati. He attended Purdue University 
and Oregon State, and obtained his B.S. 
degree in chemical engineering at the 
University of Louisville’s Speed Scientific 
School. He began his career with The 
Girdler Co.’s Votator division. Prior to 
joining Tube Turns in October, 1956, he 
was plant superintendent for the Flexible 
Materials division of the U. S. Plywood 
Corp. During World War II, Wicker was 
a staff sergeant of the Corps of Engi- 
neers. He is a member of the American 
Institute of Chemical Engineers and the 
Society of Plastics Engineers. 


J. S. Gillespie, acting manager of the in- 
dustrial diamond project for General Elec- 
tric Co.’s Metallurgical Products depart- 
ment, Detroit, has been named manager 


Burnett 


of engineering. In addition to his new 
duties, Gillespie will continue as acting 
manager of the diamond project. 

Gillespie joined General Electric Co. in 
1936 as an engineer for the then Carboloy 
department. Before becoming acting man- 
ager of the diamond project, he was man- 
ager of product planning. 

Previous to that he served in several of 

the organization’s district offices, as man- 
ager of carbide tool and wear parts sales 
engineering, and as manager of product 
sales. 
Erwin F. Burnett has been appointed man- 
ager—commercial research section of the 
Dallas headquarters office of United States 
Steel Corp.’s Oil Well Supply division. He 
succeeds Neal K. Schnaitter, who has been 
transferred to the United States Steel 
Products division of U. S. Steel as assist- 
ant to vice president-sales in the division’s 
New York office. 


Ball Liechti 


Myron §S, Ball has been appointed district 
sales manager, Atlanta, Ga., for Blaw-Knox 
Co., Power Piping & Sprinkler division. 
Ball has been associated with the indus- 
trial piping industry since 1947, first as an 
engineer and recently as a contracting 
sales engineer. He graduated from Georgia 
Institute of Technology in 1943 with a 
B.S. de gree in mechanical engineering, and 
served in the U. S. Navy as engineering 
and executive officer in the Pacific area 
from 1944 to 1946. 

He is a member of the 
of The American Society 
Engineers. 


Atlanta section 
of Mechanical 


Charles Liechti has been appointed chief 
engineer, technical services, of the Eutectic 
Welding Alloys Corp., Flushing, N. Y. 
Liechti is a graduate engineer from Swiss 
Federal Institute of Technology in Zurich 
and has had many years experience in 
metallurgy and metal fabricating. He was 





WACHS 4477264 


POWER AND MANUAL PIPE CUTTERS 


2" TO 


WACHS GUILLOTINE SAW 
2° te 8° Capacity 
Electric or Air Drive 


WACHS NATIONAL SAW 
“The milling machine on wheels” 
Cuts 10° to 72” Pipe 


Write for descriptive bulletins 
THE €. 


* 


“BIG” GUILLOTINE SAW 
10° te 16° Capacity 


WACHS STRICKLER | 
RATCHET CUTTER 
“Lathe Type Cuts” 
5 sizes—2'%" to 24" Capacity 


i a rN 





H. WACHS COMPANY 


Outperforms ordinary 
maintenance coatings 


4 way’ 


(1D Higher resistance to acids, caus- 
tics, solvents, many chemicals 

@ Maximum resistance to abrasion, 
chipping, cutting 

~ resistance to strong sun- 


© Wide temperature range — from 
lows to 180° or over to 


MORE USES: 
Neoprene’s extra protec- 
tion is ideal wherever 
surfaces must be pro- 
tected against acids, 
caustics, solvents or 
constant moisture. Brush 
or spray. 





this revolutionary paint 
development, tells how 
‘ best results. 
Write for your copy today ! 





THE WILBUR & WILLIAMS CO. 


For more data on advertised products, use Readers’ Service Cards, last page. 


BOSTON (Brighton) 35, MASS 
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“It’s like hearing a hundred 


taxi meters 


clicking 


4 


away...’ 


That’s how one refinery man described his 
feelings about equipment downtime. And 
no wonder, with all those dpd being lost. 


Oakite keeps your maintenance cleaning 
dollars from ticking away by holding down- 
time to an absolute minimum through the 
use of specialized materials, methods and 
equipment developed for the petroleum 
industry. 


A valuable 48-page booklet “What Petro- 
leum Men Should Know to Simplify Clean- 
ing,” explains the fast, easy Oakite way to 
clean towers, tanks, heat exchangers, drums, 
piping, tank cars, barges, salvaged equip- 
ment. Write today for a free copy. Oakite 
Products, Inc., 50B Rector Street, New 
York 6, N. Y. 


Technical Service Representatives in Principal Cities of U. $. and Canada 


Don't sandblast—strip it! Powerful Oakite strippers, applied 
by hot flow-on, steam gun or cold-flow-on, safely float off paint, 
dirt, grease. 


Don’t rod out scale—dissolve it! Ockite chemical in-place 
cleaning lets you open up clogged piping without rodding or 
drilling ...and no dismantling. 


Don't scrape and brush—Ockite steam-gun it! " Mech- 

ized" cleaning is plified by heavy-duty Oakite steam- 
detergent guns, including the sensational new “Hurriclean” 
that weighs only 614 Ibs., is always cool to the touch, handles 
like a dream. 
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ON 74.0 HAND 5 


YOU CAN BET 
ir ALL! 


Th poker or in heat transfer equipment, this hand is as good as “ 
money in the bank. ‘ 
Manning & Lewis heat transfer and process equipment is designed 

and constructed to better your most exacting requirements and 
make it easy for you to place a safe bet on trouble-free worry- 

free, long term operation. 


M & L meets all requirements of A.S.M.E. or any other agency 
specified by you, the customer. All equipment designed by 
M & Lis sold on a guaranteed basis for your protection. 


rier 





Try us on 

your next quotation 
—or send now 

for your copy 

of bulletins 
pertaining to 

your particular need. 
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formerly the chief engineer of one of 
Socony Mobil Oil Co.’s Industrial Lubri- 
cating divisions. 

In his new position, he will coordinate 
and supervise Eutectic’s field activities and 
technical services both here and abroad, 
and further develop the educational and 
training programs for the firm. 

Liechti has just returned from a study 
of Eutectic’s affiliated organizations in 
London, Paris, Lausanne and Frankfort. 


Owen Kuhen has been named product 
specialist for Carrier Corp.’s large-capacity 
absorption refrigeration equipment. 

Kuhen is a member of the American 
Gas Association and the American Society 
of Refrigerating Engineers. He is widely 
known throughout the gas industry, hav- 
ing worked closely with gas utilities for 
many years. Before joining Carrier he was 
product director for absorption equipment 
with Servel, Inc., for 23 years. 





Kuhen Curley 


J. R. Curley has been named sales man- 
ager for Vamistor products of Weston 
Electrical Instrument Corp., Newark, N. J., 
a subsidiary of Daystrom, Inc. Curley had 
previously been associated with IRC for 
five years in marketing resistor and poten- 
tiometer products. Prior to that he was 
manager of the electronics products anal- 
ysis section of RCA in Camden. 


E, N. Hower has been appointed manager, 
Engineering and Construction department 
sales of Dravo Corporation, Pittsburgh. 
Hower formerly was manager of the 
machinery division’s industrial department 
and has been a member of the Dravo or- 
ganization since 1947. A native of Phila- 
delphia and a graduate of Lehigh Univer- 
sity, Hower is a member of the Eastern 
States Blast Furnace and Coke Oven Asso- 
ciation, Engineers Society of Western 
Pennsylvania, American Institute of Min- 
ing and Metallurgical Engineers, and the 
Iron and Steel Institute of Great Britain. 





Hower Rodgers 


Clyde A. Rodgers has been appointed as- 
sistant superintendent of oxygen steel- 
making production at Kaiser Steel Corp. 
In assuming his new post, Rodgers will 
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BS&B Equips their Products with 





| @ CYCLING JET 
There's Certain Satisfaction in propucts BY PABERTHY + BESS 
ee ead 





FIELD OPERATORS KNOW 
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PENBERTHY GAGES 


These separators made by Black, Sivalls & Bryson, Inc., are 
used to extract liquids from air and gas lines. Removal of these 
liquids prevents damage to compressors and other mechanical 
equipment. In cold weather, they are helpful in preventing 
freeze-ups of gas transmission lines. 


By standardizing on Penberthy direct-reading liquid level 
gages for use on vessels where liquid or interface levels must 
be observed, BS&B assures accurate readings under a variety of 
temperature and pressure conditions. 


Because quality manufacturers, such as BS&B, realize that 
less than the best is not good enough .. . you are seeing more 
and more Penberthy gages at work on equipment in the 
Petro-Chemical industry. 


Our new catalog #36 will show you why Penberthy 
products deliver unmatched performance. Write for your copy. 


PENBERTHY MANUFACTURING CO. 
Division of Buffalo-Eclipse Corporation 
1242 Holden Avenue Detroit 2, Michigan 


@ EJECTORS 


@ INJECTORS 





@ LIQUID LEVEL 
GAGES 





@ GAGE VALVES 
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be involved in bringing to the west its 
first oxygen steelmaking plant. 

A graduate metallurgical engineer from 
Ohio State University, Rodgers came to 
Kaiser Steel in 1946 from Youngstown 
Sheet and Tube, Ohio, where he was 
metallurgical observer and practice engi- 
neer in the open hearth division for 11 
years. 

At Kaiser Steel he became assistant to 
the superintendent of the open hearths, 
chief observer, then product metallurgist 
ana chief inspector for the primary roll- 
ing mills. He is an active member of the 
American Institute of Mine Metallurgical 
Engineers. 


Liquid 


For PIPELINES, 





Roger Gilliland has joined Manning, Max- 
well & Moore 
West Coast. 


as sales engineer for the 


Gilliland, after grad- 
uating from Case In- 
stitute of Technology 
with a B.S. degree in 
electrical engineering, 
served as development 
engineer for Brush De- 
velopment Corp. and 
in the Navy Bureau of 
Ordnance. He was 
with the Swartwout 
Co. for ten years as 
head of development 
of pneumatic and elec- 
tronic controls and as 
West Coast district 
he was an application 
Giannini Co. 


Gilliland 


manager. Recently, 
engineer for G. M. 


SEND FOR BULLETIN No. 111-R3 


OGY 


308 





For more data on advertised products, use Readers’ Service Cards, last page. 


Beckman Instruments, Inc., has an- 
nounced that Dr. William Shockley, direc- 
tor of the Shockley 
semiconductor labora- 
tory of Beckman and 
two other American 
scientists have been 
awarded the 1956 
Nobel Prize for Phys- 
ics for their develop- 
ment of the revolu- 
tionary transistor. 

Dr. Shockley di- 
rected the solid state 
physics research pro- 
gram at Bell Tele- 
phone Laboratories 
which saw the devel- 
opment of the first 
transistor by Brattain and Bardeen in 
1948. In 1952, Dr. Shockley completed 
work on the junction transistor, the tiny 
replacement for vacuum tubes which in- 
troduced the benefits of miniaturization, 
durability, low power requirement and ex- 
tremely long life to the field of electronic 
equipment. 

Dr. Shockley joined Beckman Instru- 
ments, Inc., in September, 1955, to found 
a new facility for the development and 
application of transistors and other semi- 
conductor devices. 

Dr. Shockley’s scientific achievements 
have been acknowledged by numerous 
awards in addition to the Nebel Prize. 
He was given the Medal for Merit by 
former President Harry S. Truman. In 
1952, he was awarded the Maurice Lieb- 





Shockley 


mann Prize by the Institute of Radio 
Engineers. 
In 1953, he received the Oliver E. 


Buckley Solid State Physics Prize from 
the American Physical Society, and in 
1954, the Cyrus B. Comstock Award from 
the National Academy of Science. Last 
June he was given an honorary doctorate 
by Rutgers University for his contribu- 
tions to science. He is the recipient of a 
similar degree from the University of 
Pennsylvania. 


Evans Research and Development 
Corp., has appointed Dr. Alfonso Cor- 
nejo, Mexico City, agent in Mexico ac- 
cording to Ralph L. Evans, Jr., vice presi- 
dent for foreign operations of the New 
York City chemical consulting laboratory. 

Dr. Cornejo is a widely known con- 
sultant and professor at both the National 
University of Mexico and the National 
Polytechnic Institute of Mexico. 

Dr. Cornejo studied at St. Mary’s Uni- 
versity (Texas), Dulwich College (Eng- 
land), University of London (England), 
University of Leipzig (Germany), and 
Stanford University (California). He had 
several years of industrial experience in 
the United States before settling in Mexico 
over twenty years ago. 


Daystrom Inc., has named as a direc- 
tor, Chester F. Smith, formerly a vice 
president, director, and member of the 
executive committee of Standard Oil Com- 
pany (N.J.) Smith was with New Jersey 
Standard for 43 years. 

Smith was a recipient of the Certificate 
of Appreciation of the American Petro- 
leum Institute and a Knight of the French 
Legion of Honor and Belgian Order of 
Leopold. 


United States Steel Corp. has an- 
nounced the employment of Aubra P. 
Wells as manager of the Farmington, N. 
M. store of U. S. Steel’s oil well supply 
division. Wells attended Louisiana State 
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Controlled Volume Pumps hold 


critical material 


Provide precise control 


of distillation columns 


You can step up the efficiency of complex distilla- 
tion processes with Milton Roy Controlled Volume 
Pumps. These pumps make possible extremely close 
control of chemical feed rates and rates at which 
distillates are withdrawn from the still. With precise 
control of feed and distillate rates comes the fine 
balance of chemical materials which is essential to 
ultimate product quality. 


Accurate in delivery within + 1%, Milton Roy 
Controlled Volume Pumps serve equally well as 
flow controllers, ratio controllers, or final control 
elements. They’re available in simplex, duplex, and 
multiple liquid end types. Capacities from 3 milli- 
liters per hour to 45 gpm. Pressures to 50,000 psi. 


For more data on advertised products, use Readers’ Service Cards, last page. 


In the production of Captan, an agricultural 
fungicide, Milton Roy pumps control feed rates 
in the separation of perchloromethylmercaptan by 
distillation at Calhio Chemicals, Inc., Perry, Ohio. 
The accurate delivery of these pumps also permits 
reacting of chemicals in stoichiometric amounts. 


balances 


Why not investigate these pumps for chemical 
metering in your own plant? Upgraded product 
quality, reduced chemical costs, savings in operating 
and maintenance expense are certain results. 
Milton Roy Company, Manufacturing Engineers, 
1300 East Mermaid Lane, Philadelphia 18, Pa. 


Write today for application data on Controlled 
Volume Pumps in Process Instrumentation 
(Bulletin 1253). 









Engineering representatives in the 
United Stotes, Conada, Mexico, 
Europe, Asic, South America ond Africa. 

















COMPLETE RANGE OF SIZES AND 
MODELS IN BOTH MEDIUM AND 
HIGH PRESSURE TYPES 


MORE COMPACT THAN EVER... 











P-952-A—Steam Turbine and Electric Motor drive 


Fan! my pn 4 in this compact Model P-ES2H 


size No. 25 un 


NATIONAL AIRO&L 


FUEL OIL PUMPING 
AND HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping and 
Heating Units are specially designed to 
prepare, for combustion, all grades of 
fuel oil including No. 6 or Bunker “C” 
Oil and residuums. They will draw fuel 
oil from above ground or underground 
tanks, preheat it to proper constant tem- 
perature and deliver it to Oil Burners 
at an even pressure, best suited for the 
burners. Our Fuel Oil Pumping and Heat- 
ing Units are the result of years of ex- 
perience. They come completely equipped 
ready for steam, exh » oil 
suction, oil return, and electrical connec- 
tions. All valves, regulators, etc., are 
readily accessible. The piping arrange- 
ment is easily understood. These compact, 
space-saving units are available in a 
range of sizes and models in both 
Medium and High Pressure types. For 
complete details; write for our Bulletin 
40—very interesting and informative. 





on. BURNERS and GAS BURNERS for indus- 
trial power, process and heating purposes 
STEAM ATOMIZING OIL BURNERS 
SLUDGE BURNERS, Steam Atomizing 
MOTOR-DRIVEN ROTARY OIL BURNERS 
MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 


DUAL STAGE, Combining steam and Mechanical 
Atomization 

LOW AIR PRESSURE OIL BURNERS 

AUTOMATIC OIL BURNERS, for small process 
furnaces and heating plants 

GAS BURNERS 

COMBINATION GAS & OIL BURNERS 

FUEL OIL PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


Cs. ® NATIONAL AIROIL 


' BURNER CO., INC. 





1254 East Sedgley Avenue, 
Philadelphia 34, Pa. 
Southwestern Division: 

2512 South Boulevard, Houston 6, Texas 
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University. He previously was employed 
from 1944 to 1948 in various sales and 
managerial positions. He has had approxi- 
mately 10 years of sales experience. 


Wagner Electric Corp., presented a 
gold watch to Hans Weichsel for 50 years 
of service with the company. J. H. Devor, 
president of the company, made the 
presentation. 

Weichsel was born and educated in Ger- 
many, and came to the United States in 
1904. He joined Wagner in 1906, and 
for the next twenty years was in charge 
of the design, development and testing 
of electric motors and generators. Since 
1927 he has served as electrical consult- 
ing engineer for Wagner. 

Weichsel is the author of numerous 
technical papers which have been pub- 


| lished here and abroad, and has lectured 
| extensively in 


the United States and 


Canada. 


Kaiser Steel Corp., has appointed 
A. L. Peake assistant manager of its cen- 
tral district sales office in Okland, Calif. 
He succeeds Mark Anthony, recently 
named assistant to the vice president and 
general manager of Kaiser Steel. 

Prior to his appointment, Peake was 
assistant manager in the company’s south- 
ern district sales office in Los Angeles. 
He joined the sales department of Kaiser 
Steel at the Oakland office in 1948. He 
was named assistant manager, rolled steel 
products in 1952, and moved to the Los 
Angeles position in 1954. 


Henry J. Kaiser Co., has appointed 
Dr. George M. Fekula chief process engi- 
neer of the refinery division, Kaiser en- 
gineers division. In his new position, he 
will supervise process engineering of refin- 
eries and petrochemical plants. 

Dr. Fekula was formerly technical con- 
sultant on petroleum projects for the Na- 
tional Petroleum Council in Brazil and 
cooperated in the organization of a new 
graduate school in Rio de Janeiro for 
the training and development of petroleum 
refining engineers and technical manage- 
ment. He taught specialized engineering 
and management courses in the school. 

Previous to his work in Brazil, Dr. 
Fekula was process design engineer for 
the California Research Corporation and, 
during World War II, was technologist 
and technical service engineer with Shell 
Oil Co. and Union Oil Co., respectively. 

Dr. Fekula graduated in 1937 from the 
University of Pennsylvania, and obtained 
his Ph.D. degree in chemical engineering 
at the University of Michigan in 1942. 


Delta Tank Manufacturing Co., has 
appointed W, R. Roberts as sales engineer, 
oilfield equipment division. Roberts has 
been assigned to Delta’s Lafayette, La., 
staff. He previously served with other 
equipment fabricators in Lafayette and 
New Orleans. 

A member of the American Petroleum 
Institute and American Society of Me- 
chanical Engineers, Roberts holds an engi- 
neering degree from Duke University. 


Wolverine Tube has promoted Rod T. 
Davies to the newly established post of 
manager of aluminum sales. Davies joined 
Wolverine in 1954 and has served as alu- 
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— ROCKWELL 
Butterfly Valves 


W. S. ROCKWELL. COMPANY 


=p. for Throttling 


12” heavy duty butterfly valve for throttling hot . 
recycle gas at 265 psi; cast steel body, stainless steel disc 
and shaft; heat radiating fins; operated by air actuator and 
valve positioner, with declutching mechanism and 
handwheel for emergency manual control. 


Service 





is is but one of many 
W. S. Rockwell standard 
and special flanged butter- 
fly and wafer butterfly 
valves that meet any con- 
dition of pressure, temper- 
ature, corrosion or abra- 
sion. Made in sizes from 4" 
to 144" of any metal, rub- 
ber-covered synthetic resin 
or glass-coated metal. For 
regulating, throttling or 
shut-off of air, gases, liq- 
uids or solids, no matter 
how “tough” the operating 
conditions. Minimum pres- 
sure drop. Non-clogging. 
self-cleaning. Furnished 
with any manual or auto- 
matic operators. Write for 
Catalog. 


2367 Eliot Street, Fairfield, Connecticut 


MA ( VALVE 
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Here’s your ‘‘Task Force”’ 
for any type of fire 


Complete team of Rockwood portable 
products combines speed, versatility 
and economy 


Separately, each of these Rockwood products has its 
own particular advantages for fighting various types of 
fires. Together, they make a mobile, multi-purpose task 
force that delivers a whale of a lot of protection against 
any type of fire, whether it’s Class A (wood, paper, rags, 


etc.), or Class B (flammable liquids). That includes 
personnel protection, too, because safety for the men 
who use them is an essential factor in all Rockwood 
fire fighting products. 

Rockwood’s long, practical experience and constant re- 
search bring you not only new efficiency but new economy 
in fire-fighting methods and equipment. It will pay you 
to learn more about these and many other Rockwood 
products. Mail the coupon today for complete informa- 
tion on Rockwood’s specialized fire-fighting products, 


FOAM and ‘‘Wet" Eductor 
with the new FW Meter- 
ing-Check Valve. Intro- 
duces Rockwood FOAM 

or “Wet” into cae 
lines, automatically 
proportioning correct 
amount of FOAM and 
“Wet” to water. Also 
usable wherever one 
liquid is fed into another 
on a fixed percentage 
basis. 














*T $G-60 Nozzle. A true 
all-purpose nozzle that 
fights fire 5 ways. It dis- 
charges high velocity 
WaterFOG, low rw 
WaterFOG’ (with appl 
cator), FogFOAM, solid 
stream of water or solid 
stream of FOAM. 








*Lon 


Bayonet Piercing 
H Applicator. Dis- 





* Rockwood FOAM. Puts out 





*Rockwood WET. One part WET mixed 


Applicator. 

hardened steel cut- 
ting tool attached 
to tip, enabling 
operator to pierce 


charges low velocity 
WaterFOG in an 
umbrella pattern, 
smothering fire 


through partitions, 
into interiors, etc. 
Discharges low 
velocity WaterFOG 
or FogFOAM. 


without causing tur- 
bulence to flam- 
mables. Excellent 
personnel protec- 
tion is another 
advantage. 


Double 
fires in flammable liquids, and in ordinary 
combustibles, quicker, at lower cost. Three 
parts FOAM and 97 parts water create a 


with 99 parts water increases water's 
penetration and extinguishing action. 
Gives quickest results against deep 
time, water, 


tremendous heat-resistant blanket. Flows seated fires. Saves 
manpower. 


freely at —15°F. 











ROCKWOOD SPRINKLER COMPANY 





Portable Fire Protection Division Ke 
1608 Harlow Street sioceaee 
FF Extension Unit. Shown with Type SG-60 
ra. Discharges Sones, | FOAM in 2 Worcester 5, Mass. 
sol stream or as Fog ide angle ; 
makes it possible to cover large areas at Please send me your illustrated booklet 























*NOTE: The products shown here have all been Tested and Listed by Underwriters’ Laboratories, Inc. Name 
Title ee 
SSS TEL OO LSE 
ROCKWOOD SPRINKLER COMPANY | °™" : 
Engineers Water .. . to Cut Fire Losses City. 
Zone _State im * 
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minum sales representative until his recent 
appointment. He will coordinate sales ac- 
tivities for both aluminum tube and ex- 
truded shapes, and headquarter at Wol- 
verine’s general sales offices in Detroit. 


The Timken Roller Bearing Com- 
Pany has appointed the Vanadium-Alloys 
Steel Canada, Ltd., as a distributor of 
Graph-Mo tool steels and Graph-Mo Hol- 
low Bar with exclusive sales rights in 
Canada. The Canadian firm is a subsidiary 
of the Vanadium-Alloys Steel Co. of 
Latrobe, Pa. 


Connecticut Filter Corp., a division 
of Cuno Engineering Corporation, Meri- 
den, Conn., has appointed John E, McKay 
regional manager of distributor sales. 
McKay was previously with Henry G. 
Thompson & Sons Co., New Haven, where 
he was active in sales through industrial 
distributors. In his new job, he will have 
responsibility for sales of Cuno filters and 
cartridges through distributors. 


Cuno Engineering Corp., Meriden, 
Conn. has announced the appointment of 
two new sales representatives for the In- 
diana and Ohio area. They are John R. 
Carlson Co., and E. C. George Co. 

The E. C. George Co. will distribute 
Cuno filters in the Dayton, Columbus and 
Springfield, Ohio area, and Carlson Co. 
will handle them in Indianapolis. 





LAWN 


engineering. 
2 CONSULTING 


plans. 


3 INDUSTRIAL DESIGN 


they are, 


4 PROCESS ENGINEERING 


5 EVALUATION SURVEYS 


and design requirements. 
assure sound and 


faction. 


Call or write: 





Your Plants Future 
with LEDELL Engineering 


Complete Five Point Service 


} EXPERIENCE in all phases of chemical, petrochemical and refining 


Lidell has a large staff of engineers with experience in all phases 
of engineering. Only Lidell can offer such complete service to the 
chemical, petrochemical and refining industries. 


For those problems beyond your own engineering staff, you can 
rely on the experienced Lidell engineers to solve every phase of new 
engineering projects and developments. Let us show you our particular 
qualifications to assist you in the development of new ideas and future 


Good drawings are essential to your future plans. 
designs and details are neat, accurate and easy to read, and because 
they speed up estimating, construction or remodeling. 


Our process engineering group, through continuing interest and 
study, is always abreast of the latest developments and new processes, 
and of the improvements of existing techniques. 


For your preliminary planning, Lidell will prepare detailed reports 
giving preliminary plans, economic surveys and estimates of engineering 
Lidell reports are prepared by experts to 
accurate financial evaluation. 


Let LIDELL Put A Future In Your Plant 


There are many ways that we can be of service to you. On large 
jobs or small jobs we can save you money, because we give 100% 
cooperation for your needs and problems. 


In doing business with us you will find a new pleasure and satis- 


LIDELL ENGINEERING SERVICES 


MI 9-5842 e 100 Linden Place © Houston 17, Texas 


Lidell layouts, 
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Dykman Boutros 


Mixing Equipment Co, has advanced 
Richard D. Boutros from chief engineer 
to vice-president and 
director of engineer- 


ing. Boutros’ has 
served as chief engi- 
neer since January, 


1949. He joined the 
engineering staff of 
Mixing Equipment 
Co. in January, 1946, 
following wartime 
service as a lieutenant 
in the U. S. Navy. 
He is a mechanical 
engineering graduate 
of the University of 
Virginia. 

It was also an- 
nounced that Milton Dykman has been 
promoted to chief engineer after serving 
as assistant chief engineer since October, 
1951. Dykman is a mechanical engineer- 
ing graduate of Louisiana State Uni- 
versity. 

Howard C. Shufelt becomes assistant to 
the chief engineer. Shufelt, who has been 
with the company since February, 1955, 
is a graduate, in mechanical engineering, 
of the University of Rochester. 


The Cambridge Wire Cloth Co., 
Cambridge, Md., has appointed George 
Stout as junior sales engineer in the Mid- 
western territory. Stout will work under 
Howard E. Cloycombe from the territory 
headquarters on the sale and servicing of 
Cambridge products. 





Shufelt 


General Electric Co. has appointed 
John Cuturilo to the welding unit of the 
materials and processes laboratory of the 
company’s large Steam Turbine-Generator 
department. Cuturilo will carry out ap- 
plied research and development in the 
fields of arc and gas welding. 


Crane Co. has announced that Frank 
F. Elliott has been designated chairman 
of the board of directors, and will be suc- 
ceeded as president of the company by 
Neele E. Stearns, currently vice president 
for planning and development of the In- 
land Steel Co. 

Elliott, whose career covers a span of 
34 years, has been president of Crane Co. 
since June 1, 1955. He joined the organi- 
zation in 1922 at the Los Angeles branch 
and in 1928 was named sales manager at 
that location. After filling a similar post 
at San Francisco, he served as assistant 
manager and branch manager, then in 
1943 was named western district manager. 
He moved to Chicago as vice president in 
1951 and became senior vice president of 
sales in 1952. 

Stearns has been with Inland Steel Co. 
since 1940, when he joined the organiza- 
tion as manager of the department of 
business procedures. In 1947 he was made 
assistant general manager of sales, and two 
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DO HIGH TEMPERATURE THREADED 
CONNECTIONS GIVE YOU TROUBLE? 


MOLYKOTE® Type GC Lubricant Offers Nearly 
100% Safety Against Galling and Seizing 


The annual cost of repairs due to galling and seizing of high temp- 
erature threaded connections runs into fantastic figures. One oil refinery 
estimates a yearly expenditure of $60,000 due to this cause. Many of the 
top refineries are presently using MOLYKOTE, Type G, to practically 
eliminate these problems. 

In test after test, MOLYKOTE has shown the best quali- 


fications as a thread lubricant because it combines these 
important characteristics: 


1. Make-up and break-away torque amazingly re- 
duced. 

2. MOLYKOTE, Type G, suitable for high or low 
temperature threaded connections on bearing 
surfaces. 





3. Galling and seizing practically eliminated. 
4. Excellent chemical stability. Resists all but a few 
strong and concentrated acids. 





Here are other successful uses of MOLYKOTE Lubricants in the 

field! 

@ Excellent results obtained from the use of MOLYKOTE, Type U, in the 
lubrication of large Ingersoll transfer pumps on chemical marine tankers. 
Packing glands and shafts are lubricated. Materials pumped include molten 
sulfur and various petroleum solvents. 

“We use MOLYKOTE, Type G, on all threaded connections, hot and cold; 
also, on taper and press fits .. .”’ 

“We are using MOLYKOTE, Type Z, on threads of oxygen and acetylene 
reducing valves and on lead screws.” 

“After a thorough cleaning and drying, we apply MOLYKOTE, Type Z, 
powder on oxygen valves and threaded connections. Results are excellent.’’ 











MOLYROTE \ _ 


—_ -- 
VeRricamt.. 


Send today for Lubrication Newsletter #2. 


7%e ALPHA MOLYROTE Coreoratcon 


Main Factories: 65 Harvard Avenue, Stamford, Connecticut 
—— 71 Arnulfstrasse, Munich 19, Germany 
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Murra 
urbines 


One of 4 Murray type U turbo-gear units installed in a southwest rubber 
plant still giving trouble free service after 12 years in an unprotected outdoor 
location, This unit drives an Induced Draft Fan requiring 425 HP at 683 RPM. 
The turbine speed is 3500 RPM. 


@ Murray turbo-gear units for mechanical drive are right at home in difficult 
outdoor installations. Fans, pumps, compressors, and many special types of slow 
speed machines are among the long list of installations powered by Murray 
turbo-gear units. 


Murray gears are of the Herringbone or Double Helical type and all are pressure 
lubricated at the point of tooth contact. 


Vi lf RR AY IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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years later went to Inland Steel Products 
Co. as executive vice president, Late in 
1950 he was elected president of the 
subsidiary. 


Dresser Industries, Inc., has an- 
nounced the election of Gordon G. Gui- 
berson to the board of directors. The new 
board member is the president of the 
Guiberson Corp., Dallas. Since 1951, Gui- 
berson has headed the firm which was 
founded in 1919 by his father, S. A. 
Guiberson, Jr., and two brothers. 

The assets of the Guiberson Corpora- 
tion were acquired by Dresser Industries, 
Inc., in August, 1956, for a reported con- 
sideration of approximately $10 million 
in Dresser common stock. At the time, 
Guiberson agreed to remain as president 
of the Guiberson corporation. 


Allis Chalmers Manufacturing 
Co., has named Charles F. O’Riordan 
manager of the midwest region. He suc- 
ceeds J. F. Burrus, recently named an 
assistant general manager in the firm’s 
power equipment division. 

O’Riordan joined Allis-Chalmers in 
1935 after receiving his electrical engi- 
neering degree from Virginia Military 
Institute. He was assigned to the Atlanta 
district in 1938 and in recent years had 
been manager there. 

Joseph M. Duncan, a sales representa- 
tive in the New Orleans district since 
1951, succeeds O’Riordan as manager at 
Atlanta. Duncan is a 1949 graduate elec- 
trical engineer of Duke University. 


Borg-Warner Corp. has elected 
Henry M. Haase as vice president in 
charge of engineering and research. Haase 
came to Borg-Warner in January, 1955 
as assistant to the president. 

In his new capacity Haase will direct 
the corporation’s expanding program of 
produet planning and engineering research 
and development, including general super- 
vision over the newly built Borg-Warner 
Research Center in Des Plaines, Ill. and 
the Petro-Mechanics Research division in 
Los Angeles. 


United States Steel Corp. has an- 
nounced the employment of William H. 
Ravert as field representative at the Fort 
Morgan, Colo. store of U. S. Steel’s Oil 
Well Supply division. Ravert received his 
B.S. degree from Chadron State Teachers 
College, Chadron, Neb. An army veteran 
of World War II, he had four years oil 
field supply experience before joining “‘Oil- 


well.’ 


E. I. du Pont de Nemours and Co. 
Inc., has announced the appointment of 
two assistant general managers, Dr. Wil- 
liam C. Kay for the organic chemicals 
department and Ernest R, Bridgwater for 
the newly created elastomer chemicals 
department. 

Dr. Kay, director of manufacture of 
the organic chemicals department, suc- 
ceeds Dr. George E. Holbrook who was 
named general manager of the new elas- 
tomer chemicals department. Bridgwater 
has headed sales activities of the rubber 
chemicals division, later the elastomers 
division, since 1929. 

Dr. Kay, a native of Melrose, Minn., 





graduated from the University of Minne- 
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UNIFIMING* 


FO 
DESULFURIZATION 
D 
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¢ Unifining Unit 
Union Oil Company of California refinery 
Oleum, California 


UNIFINING should be of particular interest to all operators 


of catalytic reformers which produce by-product hydrogen. 


® Harshaw is the exclusive producer of the Union Oil 
Company of California cobalt-molybdate catalyst 

used in the recently announced “‘Unifining’’ desulfurization 
and upgrading process. This rugged, commercially proven 
catalyst is supplied in the form of cylindrical tablets 
conforming to rigid physical and chemical specifications 
established by Harshaw and Union Oil Company 

of California. Stability at high temperatures permits 


repeated regenerations if and when necessary. 


Please contact Harshaw for further information on this catalyst. 


THE HARSHAW CHEMICAL CO. 
1945 East 97th Street, Cleveland 6, Ohio 
Chicago 32, Illinois © Cincinnatil3, Ohio © Detroit 28,Michigan ¢ Hastings-On-Hud 6, N.Y. 
Houston 11, Texas @ Los Angeles 22, California « Philadelphia 48, Pennsylvania 
Pittsburgh 22, Pennsylvania 


* Trademark of Union Oil Company of Cal fornia 
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sota in 1930. Upon obtaining his doctor’s 
degree in science from Massachusetts In- 
stitute of Technology, he joined du Pont’s 
engineering department in 1934 as an in- 
dustrial engineer at the company’s Cham- 
bers Works, Deepwater Point, N. J. 
Bridgwater studied at the University of 
Akron and graduated from M.I.T. with 
a B.S. degree in 1918. Following his dis- 
charge from the chemical warfare service 
at the end of World War I, he was em- 
ployed as a rubber chemist by the B. F. 
Goodrich Co. for three years and by the 
Firestone Tire and Rubber Co. for two 
years prior to joining Du Pont in 1924. 


Brown Fintube Co., Elyria, Ohio, has 
announced the formation of a subsidiary 
to be known as The Brown Thermal 
Development Co. 

The new company will develop, design, 
manufacture and sell heat transfer equip- 
ment for waste heat recovery, recupera- 
tion, and air and gas heating by direct 
fire. The fired heater division of the 
Brown Fintube Co., will be incorporated 
within The Brown Thermal Develop- 
ment Co. 

The officers of the new company are: 
John W. Brown, Jr., president; Arvid C. 
K. Nihlen, vice president; Carroll M. 
Tate, vice president, sales; Howard A. 
Niederst, treasurer; Robert E, Preston, 
chief engineer; and Thomas P. Kroehle, 
chief sales engineer. 





STAINWELD 


by Lincoln 


Now the easiest operating electrode 
for welding 18-8 stainless—Try if 


For quality, for speed, there’s no equal to Lincoln Stainweld 
A7 and A7-Cb. It has smooth operating characteristics in 
all positions without slag interference. Has easy slag 
removal. Low in price. Available in standard steel 

container or hermetically sealed container. 


Stainweld A7 and A7-Cb operate on 
AC and DC for welding 18-8 stainless. 
Other electrodes are available for 


25-12 Stainless, 18-12 Stainless 


and 25-20 Stainless. 


Write for specifications and procedures 


in Lincoln Weldirectory SB-1352 


THE LINCOLN ELECTRIC COMPANY 


Dept. 2206 - 


Cleveland 17, Ohio 


The World’s Largest Manufacturer of Arc Welding Equipment 
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Wolverine Tube has appointed C. A. 
Johnson as sales representative in the De- 
troit area. He will replace Robert C. Crowe 
who has moved up to manager of indus- 
trial sales. 

Johnson has served on various capaci- 
ties within the Wolverine’s general sales 
offices, for several years, and will now 
headquarter in the East Central district 
offices. 


United States Steel Corp. has an- 
nounced the transfer of Kennon W. Cham- 
bers, field representative at Shreveport, La. 
for its Oil Well Supply division, to Kil- 
gor, Texas. Chambers was employed by 
“Oilwell” in 1952 at Greggton, Texas. 
During World War II he served in the 
U. S. Air Force. A native of Texas, he 
attended Southern Methodist University, 
Dallas, Texas. 


Jones & Laughlin Supply Division 
has announced three recent personnel as- 
signments. Charles P. Hudson, a J&L 
sales representative formerly located at 
Lake Charles, La., has been transferred to 
the firm’s South Texas district with head- 
quarters in Houston. Bobbie W. Ramsey 
formerly a storeman at Victoria, Texas, 
and James R. Kilmer, formerly manager 
of J&L’s supply store at Clay City, IIl., 
have been promoted to sales representa- 
tives in the Louisiana Gulf Coast, and 
the Illinois-Kentucky districts, respectively. 
Ramsey will concentrate his sales activ- 
ities in the Lake Charles area, and Kilmer 
will operate out of the firm’s Carmi, IIl. 
store point. 


De Laval Steam Turbine Co., has 
named Cia. Wilbur-Ellis Peruana, S. A., 
Lima, Peru, exclusive Peruvian sales rep- 
resentative according to an announcement 
by Sherry W. Johns, export sales man- 
ager. Cia. Wilbur-Ellis also represents 
Bethlehem Steel Co., Chrysler Corp. (Ma- 
rine Division), and Harnischfeger Corp., 
among others. 


Allen B. DuMont Laboratories, 
Inc., has appointed Neil Uptegrove ad- 
vertising manager of the technical prod- 
ucts division. Uptegrove will also be 
responsible for advertising and sales pro- 
motion of the company’s industrial tube 
products. 

Immediately prior to his promotion, 
Uptegrove served the company as adver- 
tising manager for Du Mont instruments. 
He had held that post since 1953. He 
joined the company in 1948 as an adver- 
tising copywriter after two years service 
with the editorial staff of Scientific Ameri- 
can Magazine. 


Allis-Chalmers Industries has named 
O. V. Tally manager of the firm’s Wash- 
ington district. In his new capacity, Tally 
will be in charge of all Washington oper- 
ations for the company’s industries and 
tractor groups. 

Tally joined Allis-Chalmers in 1926 as 
a representative in the New York, Wash- 
ington and Philadelphia districts. In 1943 
he was named manager of the St. Louis 
district. In 1950 he became manager of 
the Midwest region and in 1954 director 
of industrial sales of the industries group. 
He is an electrical engineering graduate 
of North Carolina College of Agriculture 
and Engineering. 

R. N. Landreth, who has been manager 
of the Washington district since 1950, 
has been assigned to the industries group 
sales staff. Landreth is a graduate of 
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An Inside-Out View 


ORROSION INHIBITOR AT WORK 


Here’s an external view of what takes place internally in 
refinery equipment. This photograph shows a piece of mild 
steel. The center has been treated with Polyrad. The entire 
piece of steel then was immersed in an acidic environment. 
The tiny bubbles of hydrogen show the beginning of corro- 
sion. But the center portion remains a safety island— 
thanks to Polyrad. 

This photographic impression bears out what most refin- 
ery operators already know—that Polyrad is an effective 
inhibitor. It will economically reduce corrosive damage 


Pine Chemicals Division, Naval Stores Department 


HERCULES POWDER, COMPANY 


976 Market St., Wilmington 99, Del. 


NA5E6-4 
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with an average treatment of about 1 quart of Polyrad per 
1,000 barrels of fluid. 

Polyrad’s powerful detergent action also serves to loosen 
organic and inorganic deposits, allowing them to be re- 
moved in the fluid stream. 

All around the refinery, Polyrad can help maintain 
throughput, increase heat transfer, reduce metal loss, and 
cut down-time for maintenance. A Hercules technical rep- 
resentative will be glad to explain how Polyrad can be used 
to combat your specific corrosion problem. 


POLYRAD 


FILMING AMINE INHIBITOR 
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157 Crescent Ave., Connersville, Indiana. In Canada—629 Adelaide St., W., Toronto, Ont. 
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R-C coatitiads! blowers 


assure accurate control 
of volume and pressure 


At any speed, Roots-Connersville centrifugal blowers assure 
uniform delivery of air or gas without the use of receivers. 
In matching supply to changing demand, this inherent oper- 
ating advantage simplifies accurate and instantaneous con- 
trol of volume and pressure. 


R-C centrifugals may be direct-connected to high speed 
electric motors or turbines. Operating speeds may be further 
raised with speed increasing gears. Occupying a minimum 
of space and perfectly balanced, with semi-rigid bearing 
supports to dampen vibration, they do not require special, 
costly foundations. 


Liberal design of diffuser and return passages results in low 
velocities, normal efficiency even when build-up occurs and 
exceptionally quiet operation. Operating without internal 
lubrication, oil-free air is discharged, making it ideally 
suited for exacting process applications. For complete spec- 
ification details, write for Bulletin 120-B-14. 


@eeeeveeoeoe ee eeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


eo e 
Engineers — unusual career opportunities await you at Roots-Con- e 
nersville. Address your resume to Professional Employment Manager. ¢ 

7 
s 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 


For more dato on advertised products, use Readers’ Service Cards, last page. 
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Union College and did post graduate 
work at Massachusetts Institute of Tech- 
nology and New York University. 


Hewitt-Robins, Inc., has appointed 
Harry G. Knechtel manager of sales oper- 
ations of the Hewitt Rubber Division, 
Buffalo, N. Y. He succeeds Charles W 
Mackett who will retire next year. 


Knechtel joined Hewitt-Robins in 1940 
as a trainee in the Buffalo plant. In 1952 
he was named assistant manager of hose 
sales and in 1953 was appointed manager 
of hose sales and development, the posi- 
tion he held at the time of his new ap- 
pointment. 

Named to succeed Knechtel is Richard 
A. Gifford. Gifford joined Hewitt-Robins 
in 1946 as a member of the hose sales 
and development department, Buffalo. He 
was transferred to the Charleston district 
office in 1950 and has served since then 
as a field engineer in that area, 


Walworth Co. has appointed Howard 
A. Reid executive assistant to the vice 
president in charge of sales. Reid will 
coordinate advertising, market research, 
sales training, sales promotion and public 
relations for Walworth. He formerly di- 
rected advertising and sales promotion for 
American Machine & Foundry Co. 


Laclede-Christy Co., Division, H. K. 
Porter Co., Inc., has appointed Philip G. 
Monteith as assistant to the sales manager. 

Monteith is a ceramic engineer, previ- 
ously employed by Chicago Vitreous Corp. 
in its laboratory, customer service section, 
and development section. Subsequently, he 
was process engineer, supervisor of quality 
control, process control, and process en- 
gineer. 


Wolverine Tube has promoted Jack 
Sheehan to manager of wholesale sales. He 
will replace A. S. Kingerley who has been 
appointed assistant district sales manager 
of Wolverine’s East-Central district. Shee- 
han was formerly sales representative in 
the Louisville, Kentucky, area of Wolver- 
ine’s East-Central district, 


Pressed Steel Tank Co., Milwaukee, 
recently announced that Robert P. Ricker 
has been named manager of the company’s 
New York office, and that James A, Var- 
nado has been transferred to the Downing- 
town, Pa., office. 

Ricker joined Pressed Steel Tank Co. 
in 1951, and was district manager of the 
Minneapolis territory until he was trans- 
ferred to Downingtown in 1955. Varnado, 
who now replaces Ricker at Downingtown, 
was manager of the Kansas City district. 


The National Supply Co., has ap- 
pointed two assistant directors in its re- 
search and engineering department. The 
positions were created to strengthen the 
company’s program of developing new and 
improved products. 

Herbert L. Willke has been named as- 
sistant director, engineering and Peter 
Tauson assistant director—research. The 
men will serve in Pittsburgh under Joseph 
R. Mahan, director of research and engi- 
neering. 

Willke joined the company in 1930 as 
a field engineer at Houston. He was trans- 
ferred to the Toledo, Ohio, plant in 1934 
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BRIEFS | 


for caustic soda buyers 
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Useful facts on buying caustic soda 
are at your fingertips in this new pock- 
et-size booklet. 

Title: Caustic Soda Buyer’s Guide. 

Contents include a list of reasons pro 
and con switching from 50% to 73% 
liquid caustic. 

There’s a factual discussion of the 
comparative economics of both 
strengths, including a handy nomo- 
graph to help you figure which strength 
is your better buy. 

The booklet also contains a nomo- 
graph that helps you estimate your 
liquid caustic requirements for various 
process solutions. 





There’s information on solid and 
flake caustic, too. Two tables show at 
a glance the dimensions and capacities 
of the many containers in which you 
can buy Hooker caustic soda. 

Finally, there’s a list of important 
points to consider when you're looking 
for a caustic soda supplier. 

Check the coupon at right for a copy. 
Or write us if you’d like more than one. 
Can you save buying by barge? 

If you use large tonnages of 50% 
liquid caustic soda, and can receive by 





water, you may cut freight and han- 
dling costs substantially with barge 
service. 

All Hooker plants and caustic ter- 
minals offer barge service as well as 
tank car service, since all are located 
on deep water. 

If you think there’s a possible saving 
here, one of our representatives will be 
glad to discuss barge delivery with you. 


Which flake size? It’s easy to be 
sure of the best possible caustic soda 
flake size for your process, when you 
buy Hooker caustic. 

You have your choice of the four 
sizes here—all shown actual size. 








CRYSTAL 


POWDERED 


Regular, fine, and crystal flake are 
non-dusting—carefully screened for 





CHEMICALS 
PLASTICS 





6-723A 
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1601 FORTY-SEVENTH STREET. NIAGARA FALLS, N. Y. 


NIAGARA FALLS - TACOMA - MONTAGUE, MICH. 
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New booklet 
Barge delivery 
Flake sizes 
New drum 


uniformity. We're extra-fussy about 
flake thickness, too. These flakes are 
hefty enough to take the jolts and 
jouncing of transit, and still reach you 
at full size. Yet they’re thin enough to 
dissolve quickly when you’re ready to 
put them to work. 

For advice on the best flake size for 
your needs, write us, outlining the in- 
tended use. 





New caustic soda drum empties 
faster. Whether your men scoop, pour, 
or shovel flake caustic soda, they'll find 
our new drums faster, easier, and safer 
to work with. 

The new drum has a 65% larger 
opening area than the old style. 

You pay no extra for this new drum. 
So, if you’ve been paying a premium to 
get caustic soda in full open-head 
drums, you can now get many of the 
advantages of a larger opening at 
standard prices. 


Check items you'd like to receive: 

C) Caustic Soda Buyer’s Guide 
Technical data on: 

C1) 50% Liquid Caustic Soda 

C] 73% Liquid Caustic Soda 

(1) Flake Caustic Soda 


r 7 
| | 
| | 
| | 
| | 
| | 
| For information on these other | 
| Hooker chemicals used in the pe- | 
| troleum industry, check below: | 
| (1) Aluminum Chloride, | 
i anhydrous | 
(1) Antimony Trichloride | 
C) Muriatic Acid | 
[] Sulfur Monochloride } 
| C) Sulfur Dichloride i 
| Clip and mail to us with your | 
j name, title, company address. | 
L d 














Using stop motion, photographer Bernard Hoffman ‘freezes’ a tiny jet of water. 
Discharged at high pressure, the stream is a solid, unwavering mass. 


Controlling Pressure 
in Fluid Engineering 





Pressure is always a problem... either how much you need, 
or what you can do in spite of it. Accurate control requires 
the relation of other factors, like volume, time, and resist- 
ance. To get these answers, you can depend on the engineer- 
ing leadership of S. Morgan Smith. 


Take butterfly valves. Parts for a wide range of standard 
R-S Butterfly Valves, capable of satisfying most processing 
requirements, are carried in stock for fast assembly and 
shipment. These R-S Valves, with their streamlined vanes, 
give you minimum pressure drop, save pumping power. 
Regulation and closure are quick, and you get uniform flow 
control through all positions in the normal regulating range. 


To obtain full information on the complete SMS line—R-S 
3utterfly Valves, Rotovalves or Ball Valves—call our nearest 
representative. Or, write S. Morgan Smith Co., York, Pa., 
for data on standard valves or special applications. 


sven Sem 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Suppliers « « « 


and has been chief engineer at Toledo 
since 1946. He was graduated in engi- 
neering from Texas A. and M. College. 

Tauson started with National Supply 
in Kansas. He left the company in 1940 
but_returned in 1950 as a research engi- 
neer. He did much of the hydraulic engi- 
neering for the company’s line of heavy 
duty torque converters. He has an aero- 
nautical engineering degree from the Uni- 
versity of Oklahoma. 


Wolverine Tube has appointed Robert 
C. Crowe as manager of Industrial sales. 
He succeeds E. W. Ervasti who recently 
became general sales manager of Calumet 
& Hecla of Canada, Ltd. Crowe joined 
Wolverine in 1950 and his most recent 
assignment was sales representative in the 
Detroit area. 


The Girdler Co. has promoted Paul B. 
Boyd to the technical sales staff of the 
catalyst department. Boyd obtained his 
B.A. degree in chemistry at Centre Col- 
lege, where he later taught. He joined 
Girdler in 1944, serving as an analytical 
chemist in the field and assisting in new 
plant start ups. In 1951 he was put in 
charge of the analytical laboratories and 
in 1954 was moved to the technical service 
group. 


Lamson Mobilift Corp., Portland, 
Ore. has appointed Karl C. Schmedicke 
as manager of manufacturing. Schmedicke, 
a native of Flensburg, Germany, studied 
engineering at the University of Hamburg 
and then came to the United States. He 
began in this country as a tool and die 
maker in a small shop, then joined Gen- 
eral Aniline Corp. as an engineer. He 
came to Syracuse in 1945 as superintend- 
ent of manufacturing at Remington Rand 
and was later assigned to set up a new 
operation in Glasgow, Scotland. Upon 
completion of this assignment he returned 
to the Rollway Bearing Co., Syracuse 
where he became superintendent. In 1954 
he joined Lamson Corporation. 


Rockwell Manufacturing Co., has 
named Joseph A. Heiman purchasing agent 
for its Instrument division at Tulsa. Hei- 
man was formerly a senior buyer in Rock- 
well’s general purchasing department at 
Pittsburgh, Pa, He is succeeded by James 
N. Huber, formerly purchasing agent with 
Fort Duquesne Steel Co. and Keystone 
Fabricating Co., both of Pittsburgh. 


The Patterson Foundry and Ma- 
chine Co. has appointed Everett A. Sis- 
son director of sales. Prior to his joining 
Patterson, Sisson was sales manager of 
The Osborn Manufacturing Co., Cleve- 





Free to 
PETROLEUM REFINER Subscribers 


Write for free booklet on preparation 
of articles for PerRoLEUM REFINER, 
the technical press generally, as well 
as papers for technical meetings. 


Use Reader’s Service green cards in 
the back of this issue. Write on the 
card “Free Author’s Booklet,” fill in 
name, address and mail. No charge, 


no obligation. 








Rotovaives - Ball Vaives ° R-S Butterfly Vaives ° Free-Discharge 
Vaives * Liquid Heaters + Pumps -« Hydraulic Turbines & Accessories 
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Here’s how Lasi-Maste 
PROPERLY PROTECTS 
industrial Equipment 


...at LESS COST! 


You gain all the essentials when you specify Insul- Mastic to 
protect your plant and equipment investment against 
weather and damaging industrial vapors. 


First, you gain the benefits of recognized superior products. 
For example, Insul-Mastic Type D has a record of perform- 
ance 5 to 10 times longer than ordinary mastics. One of the 
reasons for this extreme serviceability is the higher content 
of “Gilsonite”, probably the most resistant and stable ma- 
terial used in mastic coatings. Worth remembering, many 
coatings contain no “Gilsonite.” 


Second, you benefit from the experience of the pioneer in the 
mastic coating field. That means proper application — and 
faster application, too. 


Putting on the best, costs less no matter how you figure it! 


Thiwke fiat of th coataago that: Last! 


‘ Dhsul Masta 


CORPORATION OF AMERICA 


7756 WEST Gist PLACE SUMMIT, ILLINOIS 


Last Masta 


IN INDUSTRY 


LI 
CJ 
O 
CI 
CI 
CI 
CI 
a 
CI 


OI 


VAPOR SEAL MASTICS 
Eight types to meet every vapor seal- 
ing need. 


INSULATING MASTICS 

General purpose Type D—plus a new 
Fire-Retardant that will insulate a 
metal surface against reaching 1000°F. 
for thirty minutes under 2000°F. flame. 


ROOFING MASTICS 
Two types for new roofs or old. 


COLOR-COAT 

A lasting color finish developed 
especially for Insul- Mastic protective 
coatings. Also for concrete, brick, cin- 
der block, metal trim, porous roofing 
tile, asbestos shingles, stucco, etc. 


MICA INSUL-MASTICS 
A full line of products for a beautiful 
lasting coating. 


POLY-CELL 
A unique foamed-in-place insulating 
material with many uses. 


POLY-PLY 

A safe, simple and lasting way to 
coat, line and repair industrial equip- 
ment. Applied cold. 


GLASS MEMBRANE 
A superior inorganic fabric for rein- 
forcing Insul-Mastic protective coatings. 


MASONRY COATINGS 

Six types provide economical solutions 
to many masonry problems. White, 
clear and colors. 


ACCESSORY ITEMS 

Caulking compounds, mastic and 
weathersealing cements, primers, 
thi sand alumi spray. 





MAIL THIS COUPON TODAY TO: 
INSUL-MASTIC CORPORATION OF AMERICA 
7756 West 61st Place, Summit, Iilinois 

Please send information on the products checked 
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It's here 
WH new 


TYPE +425 


y { Cia bustible 


SAFETY 
SOLVENT 


REPLACES 
CARBON — TETRACHLORIDE 
Flash Point aa ..None 
Toxicity (Cal. M.A.C.).. .500 ppm. plus 


Corrosion tests (on metals)... Negative 
Evaporation rate comparison 1 








FREE 
TECHNICAL BULLETIN 


NOCON PRODUCTS CORP. 


62 William Street 
New York 5, New York 




















( Weed Plain or Jacketed 


land. He is a member of the American 
Shenanhastas Association and the National CORRUGATED METAL 


Sales Executive Association. 


E. |. du Pont de Nemours & Co. 
Inc., was owned by 167,331 stockholders 
as of September 30, 1956, an increase of 
12,034 over the number as of Sept. 30, 
1955. 

There were 152,417 holders of common 
stock and 21,109 holders of preferred stock 
as the third quarter of 1956 ended. These 
figures include 6,195 holders of more than 
one kind of stock. 

Every state in the union continued to 
be represented among the owners of the 
company. 








wee 


Call CHICAGO-WILCOX 
Bailey Meter Co. has appointed 
George D. Williams Boston district office for PROMPT ATTENTION 


manager. He succeeds P. T. Reuter who 
died October 5. Williams, who joined 
Bailey Meter in 1946, graduated from 
Worcester Polytechnic Institute with a 
degree in mechanical engineering. 


Chicago-Wilcox understands the 
gasket requirements of refineries and 
is equipped to supply all types of 
gaskets, including plain or jacketed 
corrugated metal gaskets like these. 


Made of ingot iron, aluminum, stain- 
Diamond Alkali Co., Cleveland, has less steel, pein brass, nickel, and 


appointed Thornton F. Holder to the post monel in all sizes and shapes. 
of director of research. He replaces Dr. 

r ificati for quotati 
Albert W. Meyer, who has resigned from Send epee a 
his present position as director of explora- 


tory research. Dr. Meyer plans to continue a 
in the field of chemical research and will CHICAGO WILCOX mrG. C0. 
announce his plans in the near future. ge raarrememdege ise 


e,° ; . ° »: SAginaw 1-1900 
In addition to taking over direction of 





and prompt-delivery schedule. 
























Solving your hydraulic filtering problems, with 
savings, is our service to the Refining Industry. 


Schotco Wax Filter Press blankets are treated 
to eliminate penetration of foots. Saving valu- 
able equipment and labor. 


We have standard sizes in stock, with specials 
made to your specifications. 


Schotco blankets outlast others, additional 
savings for you. 


WAX FILTER 
PRESS BLANKETS 


@ High Quality 


@ Standard or 
Special Sizes 


SCHOTT BROS.CO NTO” ph. 
WEST SALEM, OHIO 2221 



















Synthetic 
Rubber 
Industry 
Increases 
Output with 















The big plants making synthetic latex at Baton Rouge, 
La.. Naugatauk, Conn., Louisville, Ky., and Borger, 
Texas, have lately installed special Frick cooling sys- 
tems for holding critical temperatures in reactors—in 
such remarkable fashion as to more than double their 
output! The advantages of “cold” rubber are thus 
made more available to everyone. Whatever the cool- 
ing problem in your business—air conditioning, ice 
making, quick freezing, or process work—you can rely 
on Frick refrigeration to solve it with dependability. 


DEPENDABLE REFRIGERATION SINCE 


Reactors Cooled With These Frick 


Coils Make Rubber Twice as Fast Also Builders of Power Farming and Sawmill Machinery 


322 For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 36, No. 1 











LOW FIRST COST 


af LOWER INSTALLATION CosT 
LOWE ST maintenance cost 





CONOFLOW Sexes 2S CONTROL VALVES 











Users say Conoflow Series LB Control 
Valves save more from every stand- 
point than any other type of control 
valve. This is based on years of the 
toughest applications experience. Here 
are the major points of superiority: 


EASY TO INSTALL 


Saves manhours. Compact, 
light yet strong. 








INTEGRAL 
BONNET 
Eliminates leakage at joints. Extra 


deep stuffing box for heavy 
duty packing. Oversized stem. 


RENEWABLE 
SEAT RING 
Quickly replaced with valve 


still in the line. No threaded 
insertions to corrode. 


WRITE FOR BULLETIN LB-2-A 


Cotes CONOFLOW CORPORATION 





2100 ARCH STREET, PHILADELPHIA 3, PA. 


INTEGRAL 
POSITIONER 
No exposed moving parts. 


Convenient zero adjustment 
while in operation. 


PISTON 
POWERED 


Sufficient power to operate 
under most adverse conditions. 
No diaphragm to fail. 


SINGLE-SEATED 
DESIGN 
Guaranteed tight shut-off 


over long periods of time 
despite heavy wear. 


STREAMLINED 
PASSAGEWAY 
No cavities for accumulation 


of deposits to interfere 
with operation. 





FOREMOST IN FINAL CONTROL ELEMENTS 
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Specifically designed to resist corro- 
sion, high temperatures and pressures 
—to seal toxic or flammable fluids 
perfectly without losses,—to reduce 
fire hazard, power, labor and repair 
costs, with much longer service and 
fewer shut downs. Certain applica- 
tions show reduction of friction up to 
83% over conventional packings— 
No scoring of shafts—permits spe- 
cially designed sealing of gritty and 
abrasive fluids. 


New “‘International”’ 
Mechanical Seals 


INTERNATIONAL can furnish either 
standard packed Stuffing Box or Me- 
chanical Seals.—On Side Entering 
Mixers either Seal can readily be con- 
verted to the other, if desired, as 
shown in upper right hand illustration. 


SHUT-OFF CONNECTION on side en- 
tering mixers allows repacking or 
replacement with either standard 
Stuffing Box or Mechanical Seals with 
a full head of liquid, without appreci- 
able leakage. 


Technical Bulletins 
Available 


INTERNATIONAL stands back of its 
product with expert engineering serv- 
ice help when you need it. Over a 
Quarter Century of complete coverage 
in Petroleum Agitation—Remember 
to investigate “INTERNATIONAL” 
when you want prompt action and 
Guaranteed performance —Ask for 
Special Bulletins on Top Entering, Side 
Entering and Portable Mixers today. 


Stenderd Packed Stuifing Box 





























TYPICAL OUTSIDE TYPE MECHANICAL SEAL 








INTERNATIONAL ENGINEERING, INC. 





DAYTON I, OHIO 


NEW YORK 15 


CHICAGO 3454 W. Lake Street 
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| Diamond’s exploratory research program, 


Holder will continue to be responsible for 
its patent and trade mark activities and su- 
pervision of general-purpose research facil- 
ities and operations otherwise unassigned. 


LaSalle Steel Company has an- 


| nounced T. Lloyd Kelly as chairman of 


| was elected president in 


the board, effective immediately. A grad- 
uate of Cornell, he started with LaSalle 
in 1921 advancing through numerous po- 
sitions in both production and sales and 


1945. He has 


| over 35 years of service with the company. 


Thomas A. Kelly, former executive vice 
president, has been elected president and 
chief operating officer. Kelly is a grad- 
uate of Phillips Academy, Andover, Mass., 
Yale University class of °43, and an alum- 
nus of the University of Chicago Execu- 
tive Program, During World War II he 


| served overseas as an artillery officer. 


Minneapolis-Honeywell has named 
Henry F. Dever, president of its Brown 
Instruments division. He will be responsi- 
ble for the over-all planning in the indus- 
trial controls field and will counsel and 
coordinate the engineering and manufac- 
turing operations of seven M-H divisions 
now active in this field. 

Dever, a 30-year man with Honeywell, 
was vice president in charge of engineer- 
ing in Minneapolis before moving to Phil- 
adelphia to head the Brown division. He 
is also president of the Scientific Appara- 
tus Makers Association. 


United States Steel Corp., has ap- 
pointed Lloyd G. Depner assistant man- 
ager of Cleveland district sales of the 


| American Steel & Wire sales unit. Depner, 


| who 


| 
| 


started with the division back in 
1937 as a “co-op” student at Fenn Col- 
lege, moved up into the post relinquished 
by Reid C. Pierce who retired. 

A native Clevelander, Depner was born 
in the Collinwood area. He attended East 
Clark and Collinwood Schools before en- 


Be Sure To Check 
This Month’‘s 
Classified Section 
in REFINER 


Need Engineers - Technical 
Personnel? Try a Classified 
Ad in Petroleum REFINER. 


QUICK! 
ECONOMICAL! 
RESULTFUL! 


Help Wanted! Classified 
Ads in Petroleum REFINER 
get the job done. 
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Photo courtesy Standard Oil Co., (IN. JJ 


boost average ratings as much as 2 octane numbers 
with thee LJUNGSTROM® AIR PREHEATER 


With waste heat recovered and returned to the furnace in 
combustion air, the most modern heat-transfer systems can 
be operated at peak efficiency. 


That’s why you boost product quality with the Ljungstrom 
Air Preheater. Its heat-recovery efficiency makes possible 
advanced furnace designs that assure remarkably close con- 
trol of processing. And finer control means a more uniform 
product... with average ratings as much as 2 octane num- 
bers higher. One still’s added income just from higher prod- 
uct quality is $58,000 annually. 


How fast is “WRITE-OFF”? 


In earnings from higher octane ratings, many refiners write 
off the cost of the Ljungstrom installation in less than two 
years. This time is cut to nine months and even less, when the 
other Ljungstrom advantages are taken into account — saves 


up to 20% in fuel costs ... permits more economical furnace 
design, with no need for convection surfaces... burns many 
fuels you used to throw away...results in consistently 
higher through-put ...and minimizes slag. 


For more complete details on what the Ljungstrom Air 
Preheater can do for you...for an analysis of the heat 
recovery benefits obtainable in fuel burning equipment — call 
or write The Air Preheater Corporation. 


Wherever You Burn Fuel, You Need Ljungstrom 


The Ljundstrom operates on the continuous regenera- 
tive counterflow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves, the heat is transferred from the waste 
gases to the incoming cold air. 


The Air Preheater Corporationn 60 tos: 42nd street, New York 17, W. ¥. 











METALLIZING 





By The 
GULF COAST’S 
Foremost Metallizers 

TURBINE SHAFTS 
COMPRESSOR RODS 
PUMP SLEEVES 
PLUNGERS & PISTONS 


For the Benefit of 15 Years Experience 
in Metallizing, Send Your Job to 


General Metallizing 
7% & Machine Co. 


5815 Armour Drive 
Telephone WAlnut 3-7041 
Houston 20, Texas 

















ERNST 


HIGH PRESSURE 


GLASSES 


and GASKETS 


All sizes to fit your gages and valves 
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FIG, 21 LIP-MOLD 
STATE YOUR REQUIREMENTS 


All shipments from stock. 
Send for Catalog 


c 
ERNST WATER COLUMN & GAGE CO. 


Livingston 6-1400 LIVINGSTON, N. J. 
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tering Fenn College. He graduated in 
1939 with a degree in business adminis- 
tration, majoring in economics. 


Beckman Instruments Spinco divi- 
sion is in the process of constructing a new 
research and development center in the 
Stanford Industrial Tract at Palo Alto, 
California, to contain 30,000 square feet 
and cost $500,000, including land. Upon 
completion it will house the Shockley 
Semiconductor Laboratory, as well. 


Chemical Construction Corpora- 
tion plans to expand its engineering de- 
sign and construction services and will un- 
dertake projects in both the chemical and 
petrochemical processing industries. This 
was revealed recently by George Walker, 
president of Electric Bond and Share Com- 
pany, who also indicated that recent ac- 
quisition of Chemico by his company pro- 


vides for independent operation of the 
wholly-owned subsidiary. Chemico was 
founded in 1914 and specializes in the 


engineering and construction of chemical 
plants both here and abroad. 


A. W. Cash Co., Decatur, Ill., and its 
subsidiary, Cash Standard Stacon Corp., 
have announced the appointment of Wil- 
liam Schupner as chief engineer for Fluid 
Power Products. A graduate of Lehigh 








OME PETE 
ENCInes o CHEMica; 


Dine Fi—tD 






BLINDS 


SPACER 
RINGS 


STRAINERS 
FLANGES 


Our eight pages in the 
1957 Refinery Catalog 
present a complete picture 
—Descriptions—Specifica- 
tions—Data. 

You'll like the scope and quality of our 
products and service. The equipment 
you need available from stock or made 
to your exact requirements. 


Soteiues See our pages in Refinery 


Catalog or write direct for 

Mac-lron Catalog A-7. 
como Your request will receive 
immediate attention. 


ESTAB. 1901 


The Mack lron Works Company 


Warren and Water Sts. Sandusky 


Ohio 




















STEDMAN 
TOWER PACKING 


LOWEST COMMERCIAL 
H.E. T. P. 
LOW PRESSURE DROP 
LOW HOLDUP 


USED COMMERCIALLY 
OVER TEN YEARS 


Bulletin and 
Additional Information 
on Request 


PACKED COLUMN CORPORATION 
30 Church Street, New York 7, N. Y. 





326 


For more data on advertised products, use Readers’ Service Cards, last page. 


PETROLEUM REFINER—V ol. 36, No. 1 











os Se ow SS SS |S ee rr’ 
me SER Ff 
SS OV fuor 42nd oeer, New TOrk i/ 
' NT, | all 





















Ny, 
\ A FEW OF OUR RECENT jobs 







































B-L VESSEL LINING 
. Montreal, Canada Regenerator 
SET RECORD AFTER RECORD a» Regina, Canada Regenerator and Cyclones 
@ Batangas, Philippines Regenerator and Cyclones 
FOR DEPENDABLE BER wCcE e@ Yokohama, Japan Regenerator and Cyclones 
a Ras Tanura, Saudi Arabia Regenerator Reactor 
e@ Copenhagen. Denmark Kiln-Reactor 
It looks like o Cook's Tour—but it isn't. Instead it’s . vest Belgium nr ci 
acti P t 4 @ Norco, La. egenerator an yclones 
e listing of recent Bigelow-Liptak refinery installa vitona, Australia aide 
fane™ far-flung cm of the world. @ Mandan, North Dakota Regenerator and Cyclones 
» Anacortes, Washington. U.S.A. Regenerator, Reactor, 
Cyclones and Lines. 


There are good, solid reasons for this world-wide 
Liptak jobs. in the first place 























preference for Bigelow 
from B-L's years of experience has come G complete 
castable package- Insulating- ond abrasion-resistont = after initial runs of 785 ond 610 days, B-L linings 
castables are engineered, furnished ond installed were in perfect shope—required no repairs during 
by the same company —which means just one cone shutdowns. 
tract and one responsibility. 
Yes, from Regina to Saudi Arabio—ond points in 
The overall result of this all-in-one engineering is between—Bigelow-liptok installations are setting 
exceptional durability and performance. BL 8 new records for service and performance. For 
refractory installations have established world complete information write for the B-L catalog “One 
records for continuous operation. For example, Source”. Do it today! 
BIGELDW-LIPTAR (oyeota%o 
ano siGerow-LiPTAn export corporation 
2550 WEST GRAND BOULEVARD. pETRO!IT 8. MICHIGAN 
s AND ARCHE S 






up., “7oreate. Ontario 


AK OF CANADA, 
LOS ANGELES ° MIAMI 









, BIGELOW-LIPT 
ATLANTA ® BOSTON © BUFFALO © CHICAGO * CLEVELAND © DENVER © HOUSTON © KANSAS CITY, MO. © 
. MINNEAPOLIS ° wew YORK © PHILADELPHIA @ PITTSBURGH © PORTLAND, ore. ¢ ST youls * ST. PAUL © SALT LAKE CITY « 
SAN FRANCISCO * SEATTLE © TULSA * MONTREAL * SAULT STE MARIE, ONT. * VANCOUVER © WINNIPEG 


All of the 
cast 
able refractories required for a 
complete 
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University, Bethlehem, Pa., Schupner was 
formerly chief research engineer for Hanna 
Engineering Work, Chicago. 


A. O. Smith Corp., has elected three 

new officers of the company. Named as 
| vice presidents were U. T. Kuechle, who 
has been automotive general sales manager 
since 1954, and Roy A. Dingman, who 
joined the company in April, 1956, as 
director of industrial relations. Robert A. 
Rietz was named assistant secretary. 

Kuechle joined A. O. Smith in 1929. 
He worked for a short time in the Person- 
nel department, then went into automotive 
sales. Dingman was industrial relations 
manager of the Weyerhaeuser Timber Co., 
of Tacoma, Washington, from 1948 until 
he joined A. O. Smith. Prior to that he 
had been vice president in charge of indus- 
| trial relations for the Commonwealth Edi- 
son Co., of Chicago. 

Rietz came to A. O. Smith in 1948 after 
graduating from Cornell University and 
| taking postgraduate work at the Univer- 

sity of Wisconsin. 


| Baird Associates-Atomic Instru- 
ment Co. has appointed Wilburt M. 
Draisin as promotions manager and Ar- 
thur L. Krasnow as assistant sales man- 
ager. 

Draisin, a manager of the Baird staff 
since 1947, will coordinate all company 
promotion. Prior to his present appoint- 
ment, Draisin was a research and sales en- 
gineer with the company. Before joining 


DURAMETALLIC CORPORATION poe 8 i 
aird, he was treasurer and general Mman- 


KALAMAZOO 1 Seen. @ acre) | | ager of Anro Ink and Chemical Co., Wake- 
field, Mass. 

Krasnow, who will direct sales of the 
company’s instrument lines under Cronk- 


Voss hite, will also serve as liaison between 
i. : Baird-Atomic’s sales, and 








the Atomic staff since 1952 and prior to 
merger of both companies last June, was 
assistant sales manager and administrative 

machine 
j | Habermehl to the technical service staff 
mean of the catalyst department. Habermehl 
obtained his B.S. degree in chemistry at 
7 


engineering 
VALVES production departments. He has been on 
in your . assistant to the president. 
| The Girdler Co. has appointed Robert 
for your Compressor. (air, 9a, ammonia) | | Re Sure To Ga 
| This Month’s 








© up to 40% more valve area ¢ minimum pressure loss « higher efficiency | Classified Section 

° less power consumption ¢ normal discharge temperature in REFINER 

¢ quiet, vibration-free ¢ utmost safety * lower operating costs | 

VOSS VALVES are made to specification, | Aen gh be ae 

a from solid stock (not cast) — Our detailed Ad in P t Ai REFINER 
and PLATES are of heat-treated proposal will be m Fenseeum ' 

alloy or stainless steel; PLATES are ma- sent without obligation 

chined, not stamped, and ground for precise Sond name 9 : QUICK! 

close-tolerance fit; are dimensionally stable None stroke ‘oud 

... ductile... resist fracture, high tempera- speed of machine ECONOMICAL! 

tures and corrosion . . . withstand fatigue. oo RESULTFUL! 

SPRINGS, of heavy rectangular sections and 

large diameters, add to dependability and 

safety. Help Wanted! Classified 


Ads in Petroleum REFINER 


"\ [~ a N\ aC pyre | H.H. VOSS Co. Inc. get the job done. 
ORS : VAL ES 785 East 144th hugger York 54, N. Y. | 
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— In every country 


— In every currency 


— in every language 
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REPRESENTATIVES 


SEATTLE: Nebar Supply Company, 3000 Western Avenue 
SHAND AND JIURS CO. : 


MONTREAL: Lytle Engineering Specialties, Ltd , 360 Notre 


TORONTO: Lytle Engineering Specialties, itd., 69 Eglinton 
VANCOUVER: P. D. Mclaren & Son, itd, 3277 Main Street 
BERKELEY 10, CALIFORNIA 











CALGARY: P. D. Mcloren & Son, itd., 510 - 9th Ave W 
MEXICO, D.F.: Dalmo Comercial, $. A 

CARACAS: Sinclair Spence, C.A., Edificio Galipan 
ENGLAND: Whessoe, Ltd., Sales: 25 Victoria St 


NEW YORK CHICAGO 

110 E. 42nd St TULSA 10409 S. Western Ave 
HOUSTON Thompson Bldg ohm \leiaes 

M & M Bidg 6399 Wilshire Blvd 


London S W 1 
Whessoe, itd. Works: Darlington, County Durhor 
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New Portable Darkroom 
for Fluorescent Inspection 


The Mineralab—most complete and prac- 
tical cabinet ever designed for fluorescent 
inspection—in the lab or in the field. 

Short and long wave ultra violet as well 
as white light—all ready for instant action 
at the push of a button. 


Light-tight doors on both sides and front. 
Convenient accommodation for microscope 
with full illumination of stage and sufficient 
darkness for daylight examinations. 

Operates on batteries for field use, on 
110-volt AD-DC in lab. Light weight, com- 
pact for easy carrying. 

As a complete, self-contained darkroom, 
the new MINERALAB is ideal for “on the 
spot” inspection close to the problem being 
studied—for inspection of oil cores and cut- 
tings at the rig or in the open laboratory. 

Write for full details to Black Light Corp. 
of America, Distributors for Ultra-Violet 
Products, Inc. 5114 Walnut Grove Ave., San 
Gabriel, Calif. (Offices in principal cities.) 





TO REPAIR PIPE LEAKS — 
QUICKLY, PERMANENTLY 


ANY PRESSURE ANY TEMPERATURE 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 





SKINNER-SEAL PIPE 


LINE CLAMP for 
long splits and bad corrosion leaks. 


in stock — all supply stores 


M.B. SKINNER COMPANY 


BEND 21, INDIANA, U.S.A 


SOUTH 
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the University of Kentucky and was an 
instructor at the Augusta, Ky., high school 
before joining Girdler in 1950 as a mem- 
ber of the research and development group. 
Initially, he was engaged in developing 
and evaluating the performance of cata- 
lysts. Later he became the supervisor of a 
research group. 


Missouri Refractories Co., Los Ange- 

| les, has announced that Robert J. Mc- 
Carthy, president and general manager, 
will retain his position as head of the 
refractories wholesale firm while acting 
under appointment of Mexico Refractories 
as general manager of their Atlantic di- 
vision. 

McCarthy, previous to organization of 
the Missouri Refractories Co. in 1951, was 
engaged in firebrick and general construc- 
tion work for 19 years. 


Burgess-Manning Co., Penn Instru- 
ments division, has appointed R, J. Med- 
keff, chief engineer; William Melas, con- 
sulting engineer; Adalbert Melas, service 
manager; and Clifford C, Harris, assistant 
secretary. 


Walsh Refractories Corp., St. Louis, 
has added Lee Hartman to its sales staff. 
An experienced refractory sales engineer, 


well versed in the application of fire brick | 
and fire clay specialty materials, Hartman 


has been assigned to the 


trial area. 


Chicago indus- 


MOLENCO 


Aluminum 


Tr rh rerrse 


GRATING 
IS 
SPARK 
PROOF — 
'\\ CORROSION 
—— ean emer RESISTANT 


bcd sth ded hth) 








Ideal for stairs, walkways, platforms, 
where a high degree of traction is neces- 
sary along with safety from sparks. Ex- 
clusive space-bar design prevents collaps- 
ing of the load bearing bar. 


Industrial Metals From MOLENCO 


Perforated, expanded or sheet steel, 
Stainless, copper, brass, aluminum, car- 
bon steel, naval brass plates and a com- 
plete stock of industrial metal products. 


MONCRIEF-LENOIR 


Manufacturing Company 





2103 Lyons Ave. + MHouston «+ 
Branches and Warehouses in 


Dallas + SanAntonio - 
Lubbock + 


CA 7-1441 


Temple 
Harlingen 








by 





| 

| 

} 

for 

| HANDLING 
LIQUEFIED 
PETROLEUM 

| GASES, 
REFRIGERANTS 
| and other 
NON VISCOUS 
LIQUIDS 

of 
MODERN 
INDUSTRY 


form 
which 


niques. 





out of NECESSITY 


The NEW! 


AURORA® APCO 
Z4 Process PUMPS 





a industry offers a challenge in the 


of new 
demand 
In the Type Z4 APCO Turbine- 
Type Pumps will be found the complete 
answer to many of the applications involv- 
ing liquefied gases and other light, non- 
viscous liquids. 
metals with notable economy. 


Write for BULLETIN 111-ZA 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP ovivision 


PROGRESS 


and difficult applications 
improved pumping tech- 


Obtainable in special 








84 LOUCKS STREET e 


| THE NEW YORK AIR 


Ee), 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 
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WHAT'S SO GREAT ABOUT 


EYE SAVERS SOFT VINYL FRAME 
SAFETY GOGGLES ? 






rat 





ROUND prot® 


If you checked all three, you scored 100%. If 
you need all three, you should check into Eye 
Savers SOFT VINYL FRAME safety goggles. 


For details, see your Authorized Eye Savers Supplier or write direct 


Quality Eye Protective Equipment Made by the Leaders in Plastics 









WATCHEMOKET 


«* oe so and eye Ge wo Pw ¥ 


SAVERS 


WATCHEMOKET OPTICAL CO., INC. 
232 WEST EXCHANGE ST., PROVIDENCE 3, R. I. In Canada: Levitt-Safety Limited, Toronto 10, Montreal 26, Winnipeg 
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NOW! 
CATFORMING 


Here’s important news for refiners who are finding it increasingly 








difficult to meet today’s higher octane requirements with present 
processes and catalysts. Atlantic offers an advanced Catforming 
catalyst designed to do a better, more economical job. The new 
catalyst combines ability to make higher octane quality products 
and an improved stability. These catalyst qualities mean greater 
process flexibility, and they are applicable in your present equip- 
ment. For full information on Catforming, write, wire or call 


The Atlantic Refining Company, P.O. Box 8138, Philadelphia 1, Pa. 
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| NEW 
CAIALYS| 





HIGHER GASOLINE OCTANES 
THROUGH PENTAFINING 


pool to high octanes! Pentafining, the process developed by The Atlantic 
Refining Company, makes it possible. For full particulars, write today 


r 
I 
| 
| 
{ 
| 
| 
| 
i You can convert the low-quality n-paraffins (C,, C,, C,) in your gasoline 
| 
| 
" 
| 
to The Atlantic Refining Company, P. O. Box 8138, Philadelphia 1, Pa. 
| 
L 


y 
it's the CATALYST that counts ATL 
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HELP WANTED 











Petroleum Refiner New Classified Rates 


RATES: Regular Classified (undisplayed) set in this size type: 20 cents per word. Minimum 
charge, $4. Blind box address in our care counts six words. Replies forwarded without charge. 
Display Classified ads, set in suitably larger type with ruled border, $12.50 per column inch. Ten 
percent discount for two or more insertions of same copy in consecutive issues. All Classified 
ads payable in advance. Copy deadline: 25th of month preceding date of issue. Send copy and 
checks to: Classified Advertising, Petroleum Refiner, P. O. Box 2608, Houston, Texas, 


* * * * * * * * * * * * * * * * 





HELP WANTED 


MOTOR ENGINEERS 


(Anti-Knock Engine Testers) 





Must have several years experience in both operation and mainte- 
nance of the F-3 and F-4 knock engines. Also needs supervisory 
experience. College degree not necessary. Plant is now being built 
near Houston. This is a chance to get in on the ground floor with 
a new, progressive company. Send resume including details of edu- 


cation, experience and salary requirements to C. E. Leach. 


TEXAS BUTADIENE and CHEMICAL CORPORATION 


P. O. BOX 777 CHANNELVIEW, TEXAS 





PONTIAC REFINING CORP. 


A well established growing independent 
refiner has three openings for experienced 
refinery personnel: 


PROCESS DESIGN ENGINEER 
With a minimum of five years design 
experience and ability to work with 
mechanical design engineers. Scope of 
position is open and depends on avail- 
able person. 


OPERATIONS ANALYST 
A general technologist with under- 
standing of processing and ability to 
evaluate charge stocks and processing 
operations. Also requires thorough 
familiarity with product blending and 
the economics involved. 


SAFETY AND FIRE SUPERVISOR 

This position requires a person fa- 
miliar with refinery operations and the 
safety and fire hazards of refineries, 
as well as the ability to organize and 
carry on a complete safety and fire- 
fighting program in a small organiza 
tion 


Write, giving resume, to 
PONTIAC REFINING CORP. 
P. O. Box 1581, Corpus Christi, Texas 











OPPORTUNITIES WITH MONSANTO 
CHEMICAL ENGINEERS-CHEMISTS 


in 
PROCESS INVESTIGATION and PLANT OPERATION 
also 


MECHANICAL ENGINEERS 


for 
MAINTENANCE 


Monsanto Chemical Co. has several immediate openings in its Tech- 
nical Service (Process Investigation) group at the Texas City plant. 

These career opportunities offer initial assignments in process studies 
involving manufacture of monomers and petrochemicals. 

Additional openings available in the production dept. to staff new 
operating units soon to go on stream. Also several openings in the main- 
tenance department for Mechanical Engineers. 

Pleasant working conditions in a growing, friendly Gulf Coast City. 
Excellent schools and recreational facilities, 

If you have 0-10 years experience in petrochemical or allied fields 
and wish to move into a growing company, send a resume of experience 
with a letter of application to 














Manager, Technical Recruiting 


MONSANTO CHEMICAL COMPANY 


P. O. Box 1311 Texas City, Texas 
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PROCESS 
ENGINEERS 


With three to six 
years experience 


Several qualified process en- 
gineers can broaden their 
professional responsibilities 
in our Process Engineering 
Department. They will de- 
sign a wide variety of plants 
for petroleum refining and 
large volume petrochemical 
processing. 


Assignments range from 
complete integrated refin- 
eries and chemical plants 
through all types of individ- 
ual process units. The work 
includes heat and material 
balances, and computations 
for unit operations such as 
fractionation, heat-transfer, 
absorption and extraction. 


Fine facilities, top salaries, 
new retirement plan. Write 
to the head of our Personnel 
Department, Mr F B Strat- 
ford. 


C F BRAUN & CO 


ALHAMBRA CALIFORNIA 
Engineers 
Consultants Constructors 


PETROLEUM REFINER—V ol. 36, No. 1 








HELP WANTED 


HELP WANTED 


CLASSIFIED ADS 


HELP WANTED 





SPECIAL PETROLEUM 
REPRESENTATIVE 


Established manufacturer of industrial 
processing materials has opening for a 
special representative in the Great Lakes 
Region. 


Applicants must be 25-40 years of age, 
and must have petroleum refinery experi- 
ence in the mechanical, engineering, proc- 
essing, or operations department. - 60% 
travel, salary, plus expenses. 


This is an unusual opportunity for a capa- 
ble man looking for permanency and 
above average earnings. 


Reply giving full details of education, 
background, and personal status to Box 
247-R, PETROLEUM REFINER, Houston, 
Texas. 








OPPORTUNITY 


Supervisory research opening in 
Lion Oil, A Division of Monsanto 
Chemical Company for qualified 
person with at least 5 years experi- 
ence in the formulation of petroleum 
products and non-automotive petro- 
leum specialties. Refining experience 
desirable but not essential. Location 
El Dorado, Arkansas. Integrated re- 
finery operations of moderate size. 
Real opportunity for advancement. 


Address replies to: 
E. R. Coley 
Technical Recruitment Coordinator 
Lion Oil Company, A Division of 
Monsanto Chemical Company 
El Dorado, Arkansas 





JOB OPPORTUNITY 


Engineer with 5 or more years 
experience in Refinery Opera- 
tion. Position in Development 
Department making economic 
studies of existing and proposed 
Refinery and Petro-Chemical 
Operations, Southern location— 
Salary Open. Write Box 252-R 
Petroleum Refiner Houston, 
Texas. 














INSTRUMENT TECHNICIANS 


Permanent positions in new Petrochemical Plant for instrument 
technicians. B.S. degree is desired but not absolutely necessary. 
Experience in the selection, application, testing, servicing, calibra- 
tion, maintenance and installation of instruments and related equip- 
ment for the control of chemical processes is required. Practical 
experience should have been in pneumatic, mechanical, and elec- 
tronic instrumentation for the measurement and control of process 
variables, including layout of complex panels. 

Plant is now being built near Houston. Send resume including de- 
tails of education, experience and salary requirements to C. E. 


Leach. 


TEXAS BUTADIENE and CHEMICAL CORPORATION 


P. O. BOX 777 


CHANNELVIEW, TEXAS 








Heat Exchanger ENGINEERS 


* Offers 
BRAUN 


Responsible positions with the outstanding 


manufacturer of heat exchangers. 


* Needs 


Men with refinery or chemical plant experience. 


* Prefers 


Men familiar with process design and estimat- 
ing of heat exchangers, fractionation columns, 


REFINERY 
ENGINEERING 
in 
Southern California 


Several qualified graduate 
engineers — Chemical, Me- 
chanical or Petroleum — can 
broaden their professional 
responsibilities in our Chem- 
ical Engineering Depart- 
ment. 


Assignments will cover the 
application of processes to a 
wide variety of industrial 
plants, ranging from com- 
plete integrated refineries 
and chemical processing cen- 


ters through all types of in- 
dividual process units. The 
work includes coordination 
of chemical engineering, the 
selection and design of proc- 
ess equipment and machin- 
ery, and startup of completed 
plants. 


Top salaries, fine facilities, 
profit-sharing retirement 
plan. Write to the head of 
our Personnel Department, 


Mr F B Stratford. 


C F BRAUN & CO 
ALHAMBRA CALIFORNIA 
Engineers 
Consultants Constructors 








REFINER 
Classified Ads 
Don't Cost... 

They Pay 


and other pressure vessels. 


Send resumé to 


C F BRAUN & CO 


1000 SOUTH FREMONT ALHAMBRA, CALIFORNIA 
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HELP WANTED 





Pontiac Eastern Corp. 


new, complete refinery, currently 
ee construction near Hattiesburg, 
Mississippi includes Thermafor Catalytic 
Cracking, Fluid Coking, Sulfuric Alkyla- 
tion, Platforming, Unifining and Sulfur 
Recovery. 
Applications are now 
the following positions: 


Plant Superintendent 


A mature and responsible person with 
thorough training and broad experience 
in both operation and maintenance of 
petroleum refinery equipment to have 
charge of both of these functions in the 
refinery, the pipe line and the terminal. 


. . 
Chief Engineer 
An engineer with general technological 
experience to have charge of both proc- 
ess design and mechanical design work. 
Scope of position is open and dependent 
on available person. 


Chief Chemist 


Responsible person with experience in 
petroleum product blending and famil- 
iarity with latest refinery laboratory 
methods, 


Process Foreman 


An operations supervisor of broad ex- 
perience to work under the Plant Super- 
intendent and to be in charge of all 
operating units, 


7 

Maintenance Foreman 
An experienced supervisor familiar with 
all types of refinery equipment to work 
under the Plant Superintendent and to 
be in charge of maintenance and small 
construction in the refinery, pipe line 
and terminal, 

Write, giving resumé including experience 

with processes listed, to 


PONTIAC EASTERN CORP. 


P. O. Box 1581, Corpus Christi, Texas 


Applications for other positions will be 
taken at a later date. 


being taken for 








Chemical Project 


ENGINEERS 


2 to 7 years experience 


Newly organized section in our 
Engineering & Construction Divi- 
sion at Pittsburgh has openings 
for several project engineers. Need 
men with broad background in 


HELP WANTED 





EWRHART edrgociates/ys 





+ <7 
Engineers 


PROCESS * PROJECT 


MECHANICAL 
for 
SAN FRANCISCO 
and 
LOS ANGELES 


Men with 5 to 15 years experience 
in design and design supervision 
of process plants, refineries or 
chemical plants are required for 
small rapidly growing company 
with opportunities at senior levels. 
Company is engaged in engineer- 
ing-construction projects for major 
West Coast Companies. 

Company paid _ hospitalization, 
life insurance and vacations. 

Personal interviews will be ar- 
ranged. 
EARHART & ASSOCIATES, INC. 

Engineers and Constructors 


417 SOUTH HILL STREET 
LOS ANGELES 13, CALIFORNIA 














WANTED TO BUY 





BRILL 
WILL BUY IT! 


Gas Engine 
Compressors 


Vessels 
Heat Exchangers 


Columns 


HELP WANTED 


PROCESS 
ENGINEERS 
with 
Eight or More Years 
Experience 


Our Process Engineering De- 
partment has opportunities 
for several experienced engi- 
neers who wish to follow 
their preferred fields in 
petroleum refining or large 
volume petrochemical proc- 
essing. 


Assignments will be prima- 
rily process design and eco- 
nomics — determination of 
overall process requirements, 
selection of processing steps, 
and economic evaluation of 
processes. Other work may 
include market analysis, in- 
dustrial surveys, and techni- 
cal assistance to sales. 


Write to the head of our Per- 
sonnel Department, Mr F B 
Stratford. 


C F BRAUN & CO 


ALHAMBRA CALIFORNIA 
Engineers 


Consultants Constructors 





FOR SALE 





chemical and petrochemical plant 
work who have had process or 
project experience. Work includes 


@25 8” Nordstrom 600# round port Hyperseal 
plug valves, Fig. 16559. Specially priced. This 
is typical of the many unusual items in our 
stock. Jackson-Markus Supply Company, 3612 


Tanks 


the coordination of diverse process 
and project aspects involving other 
sections. 

Must be familiar with the vari- 
ous equipment in Chemical Plants 
and must have an understanding 
of heat transfer, fluid flow, distil- 
lation, absorption and instrumen- 
tation. Assignments require the 
ability to maintain customer rela- 
tions; to advise draftsmen on plant 
layouts, and to instrumentate proc- 
ess flow sheets. 

Write giving details of experi- 
ence and salary requirement to: 
Personnel Manager, Koppers Com- 
pany, Inc., 108 Koppers Building, 
Pittsburgh 19, Pa. 








REFINER 
Classified Ads Bring 
RESULTS 








Pumps 


ENTIRE OR SECTIONS 
OF PLANTS 


Wire, Phone, Write 


BRILL 
EQUIPMENT COMPANY 


4101 San Jacinto JA 6-1351 
Houston 








Use 
THE READER'S SERVICE CARD 


For Information Concerning 
New Equipment and Manufac- 
turers’ Literature. 








East 26th Street, Los Angeles. 


x yah ERNST ; 


¥ had Water Column & Gage Co. CT 





PETROLEUM REFINER Subscribers 


Write for free booklet on preparation 
of articles for PeTroLEUM REFINER, 
the technical press generally, as well 
as papers for technical meetings. 
Use Reader’s Service green cards in 
the back of this issue. Write on the 
card “Free Author’s Booklet,” fill in 
name, address and mail. No charge, 
no obligation. 
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The Hays Corp., Michigan City, Ind., 
has appointed Frederick M. Rutledge man- 
ager of project engineering. Rutledge was 
formerly chief control engineer of Hays. 

A graduate of the University of Ala- 
bama, he previously headed an instrumen- 
tation and control group of Southern 
Services, designers of power plants for a 
group of southern utilities. 





HELP WANTED 








RIO DE JANEIRO, BRAZIL 


Two instructors are needed to teach proc- 
ess design in a graduate curriculum in 
Petroleum Refinery Engineering operated 
by Petrobras in Rio de Janeiro, Brazil. 
Instruction is given in English. Applicants 
should have advanced training in chemi- 
cal engineering, and at least five years 
experience in process design, technical 
service and plant operations. Teaching 
experience not essential but is helpful. 
Salary will be that paid to foreign engi- 
neers in Brazil and will include trans- 
portation for self and family. Two 
contract exempts you from WU. §&. 
Brazilian income taxes. Salary paid 
U. 8. . Please send complete personal 
details, particularly concerning experience, 
and recent snapshot, to 

KENNETH E. KOBE 

Dept. of Chem, Eng. 

U ee of Texas 

Austin 12, Texas 











® CHIEF CHEMIST with at least six years 
refinery experience. Must be aggressive and 
have some asphalt experience, for an 18,000 
BPD independent Texas refinery. Also chemist 
with at least three years experience to handle 
gasoline research as well as other light oil 
products. Apply Box 253-R, Petroleum Refiner, 
Box 2608, Houston 1, Texas, 





ELECTRICAL ENGINEERS 
Wanted for jobs in new product design, auto- 
mation, instrumentation, and electronics. 
Preferred experience in petrochemical proc- 
essing or related fields. Progressive, expand- 
ing firms paying to $12,000. Also best posi- 
tions in all phases of engineering. Many 
employers pay our fee. Call or write DLXIE 
EMPLOYMENT SERVICE, 505 South Coast 
Bidg., Houston, Texas. 











Rockwell Manufacturing Co. has 
appointed Robert B. Kitzmiller Los An- 
geles district sales manager and A. J. 
Komich gas products manager of Rock- 
well’s Meter and Valve division. 

Kitzmiller, formerly gas products man- 
ager, joined the company in 1934 as pro- 
duction clerk. He was made a sales engi- 
neer in the Pacific Northwest in 1945 and 
became San Francisco branch sales office 
manager in 1951, district manager the 
following year and gas products manager 
in 1955. 

Komich, who joined Rockwell in 1946 
as a sales engineer in the Boston district 
office, was named gasoline and oil prod- 
ucts supervisor for that office in 1951. He 
moved to Pittsburgh as assistant product 
manager early this year. 


John A. Jackson, Consulting Sales 
Engineers, have opened offices in Trenton, 
N. J., to offer design service and technical 
advice on custom-molded or extruded ap- 
plications for rubber, plastic and silicone 
materials. 

Initially, the firm will be the mid- 
eastern representatives of the Goshen Rub- 
ber Co., Inc., Goshen, Ind.; The Sperry 
Rubber and Plastics Co., Brookville, Ind.: 
and the Syracuse Rubber Products Co., 
Inc., Syracuse, Ind., for these companies’ 
sales expansion programs. 

For nine years prior to forming his own 
organization, Jackson was sales manager 
of Stokes Molded Products, division of 
The Electric Storage Battery Co. 


The Enjay Company, Inc., pectro- 
chemicals marketing firm, has appointed 
J. P. Haworth manager of the company’s 
newly-established eastern sales division. At 
the same time H. C. Evans, who opened 
the company’s Akron offices last year, 
was designated Akron district manager. 

Haworth will be responsible for the 
operations of the company’s field sales 
personnel in a nineteen-state area. He 
joined Enjay early in 1955, after fifteen 
years with the Esso Research and. Engi- 
neering Co. 

Evans joined Enjay in 1947, and pre- 
viously had worked in the chemical- 
products operations of Esso Standard Oil 
Co. at the company’s Bayway and Baton 
Rouge refineries. He opened Enjay’s Tulsa 
offices in 1954 and served there until 
transferred to Ohio in 1955 to open the 
Akron offices. 





LESS THAN HALF A DAY 
FROM THE U.S.A. 


Affiliate of STANDARD OIL COMPANY (N. J.) 
in West Indies requires Engineers with several 


years experience in refinery design, control, 
equipment inspection, materials engineering or 
general project planning. 

Excellent family living conditions and excep- 
tional schooling for children. Year-round recrea- 
tional facilities include boating, swi g, fish- 
ing, golfing and numerous community activities. 
Attractive salaries, benefit plans and vacations. 


— WRITE — 
Giving age, marital status, education and details 
of previous experience. 
BOX 308 Q@ 
RADIO CITY STATION 
NEW YORK 19, N. Y. 
Se A A OA ce sei 
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BARRETT automatic 
Filling and Crimping Equipment 
for handling greases and other 

viscous fluids. 

@ No operator required. 

@ 100% air operated. 

Fills, seals, stamps and counts lug 
cover pails. Output of 15 pails per 
minute. Write for details on installa- 
tion to meet your requirements. 


wea Ree Et 
Wanufacturing Co. 


Box 8( 18 


For more data on advertised products, use Readers’ Service Cards 





PNEUMATICALLY 
PLACED concrete And REFRACTORIES 
SUSPENDED | «ins 
WALLS 


ARCHES 
FOR PRESSURE 
VESSEL LININGS 

TERS + BOILERS 

Write for estimates on your proposed project 
one. P. why adsl on oe 














517 JEFFERSON 
NEW YORK « 


KANSAS CITY 41, MO 
HOUSTON + PITTSBURGH 








STEEL PIPE 
and TUBING 


CARBON MOLY 
CHROME MOLY 
@ STAINLESS 
@ CARBON 
ALL SPECIFICATIONS — ANY SIZE 
Write for Stock List 
MIDCONTINENT TUBE 
SERVICE, Inc. 


2308 Oakton St., Evanston, Il!., Davis 8-4030 


UNIT 


Since 


CONCRETE 


SAND AND ee 


Placed by 


We have the equipment, personnel 
and experience to complete any 
and all GUNITE work regardless 
of size or location. 


Send for specifications and bulletins 
GUNITE CONCRETE & CONST. co. 


1301 WOODSWETHER RD., KANSAS CITY 
2016 WEST WALNUT, CHICAGC 


6 HOUSTON, HOUSTON 




















Milwaukeeo 





REFRACTORY HAYDITE 


Makes Higher 
Heat Resistant Concrete 


Haydite aggregate used with Lumnite cement 
produces refractory concrete suitable for sus- 
tained temperatures up to 1800-2000° F., 
which makes it it excellent for tubular heaters, 
ducts, flues, stacks and catalytic crackers. 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex- 
ceedingly strong it has excellent insulating 

ties and withstands pressures of up to 


folder and complete eeenaten about 
Carter-Waters Refractory Haydi 


We sell direct to you. 
—EaR 


2440 Pennway 








-WAT 


Phone GRand 1-2570 


, last page. 





What's New in Equipment... 





... and Manufacturers Literature 


Van de Graaff Accelerator 


A new research tool that probes scien- 
tific mysteries with a 3 million-volt beam 
of atomic particles traveling at nearly the 
speed of light has just been demonstrated. 

The machine is a Van de Graaff Ac- 
celerator. It is the most powerful radia- 
tion source in industry. Depending on 
how it is used, it is up to 50 times more 
powerful than the largest cobalt-60 source 
in industry. 

The new unit accelerates electrons to 
a speed of 184,400 miles per second—so 
near the speed of light that their effec- 
tive mass is multiplied sevenfold. They 
thus become a new and powerful source 
of energy for research and processing. 

A chief advantage of the machine is 
that it speeds research. Its high energy 
beam permits scientists to make in min- 
utes or hours a number of studies that 
would take so long with other radiation 
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sources as to be out of the question. 

The accelerator will also aid in develop- 
ing fuels and lubricants for the atomic 
age. It generates the same kind of radia- 
tion as that given off by atomic reactors 
and thus permits research on the behavior 
of petroleum products under the operat- 
ing conditions that will prevail in atomic 
power plants. 

The machine produces the active mo- 
lecular “fragments” that are essential in 
chemical reactions but have so far been 
hard to study because they exist for so 
short a time. With the new machine, 
scientists can produce the fragments at 
sub-zero temperatures and keep them in 
crystalline lattices, which serve as deep 
freezes, for study at leisure. 

A cyclindrical tank 11 feet high and 
6 feet in diameter forms the accelerator’s 
housing. A fast-moving rubberized belt 
carries electrons to an electrically isolated 
terminal at the top of the machine. As 


electrons are deposited at the terminal, the 
terminal is brought to a 3,000,000-volt 
potential, Electrons move from the ter- 
minal to a heated filament and from there 
are hurled through a vacuum tube to the 
bottom of the machine. Here they are 
directed through a thin aluminum mem- 
brane and on to the target in a room on 
the floor below. The beam of electrons is 
“scanned,” TV fashion, to insure even dis- 
tribution of electrons on the target and to 
avoid melting the aluminum membrane. 

The accelerator is installed in a special 
radiation laboratory including four rooms: 
a generator room for the accelerator, a 
target room where materials are exposed 
to radiation, a contro] room and a chem- 
ical laboratory. 

A closed television circuit and a system 
of mirrors are used in watching the opera- 
tion of the machine from the control room. 
Shell Development Company. 


Circle El green card, last page 


Air Reduction Reprint Available 
—A 12-page reprint entitled, “Power Sup- 
plies for Gas Shielded Metal Arc Welding” 
by A. Lesnewich and E. Cushman is now 
available. 

Reprinted from the Welding Journal, 
this paper details a study which indicates 
that a constant-voltage transformer-recti- 
fier with automatic regulations for fluctua- 
tions in line voltage is the best general 
purpose machine for the inert-gas-shielded 
metal arc welding process. Air Reduction 
Co., Inc. 

Circle E2 green card, last page 


Cold Galvanizing Compound—A 
cold galvanizing compound that rustproofs 
iron and steel surfaces, prevents corrosion 
at welded joints and repairs damaged 
galvanized surfaces is illustrated and de- 
scribed in a new, four page, two color 
folder recently published. The folder de- 
scribes how DRYGALV protects with 
zinc in the simplest and most economical 
way since it can be applied by brush or 
spray gun to produce a coating containing 
approximately 95 percent metallic zinc. 
The folder also describes how the com- 
pound is a time-saving, practical prepara- 
tion for making galvanizing repairs away 





New equipment is news! 

It is for this reason that Petro- 
leum Refiner devotes an entire 
section to the new products and 
literature presented by various 
manufacturers to the men of the 
refining-petrochemical-natural 
gasoline industry. 

The equipment items presented 
in this section have been care- 
fully screened by our New Equip- 
ment Editor so that you may 
keep pace with the new products 
in this constantly changing in- 
dustry. 
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CLASSIFIED ADVERTISING 


SOSSSSSS 


ESSO ENGINEERING NEEDS 


¢ Mechanical Engineers 
¢ Civil Engineers 
¢ Electrical Engineers 


SSOSS 


SSS 


MANUFACTURING 


Mechanical, civil, and electrical engineers are required for project 
engineering, field engineering and equipment inspection work. Project 
engineering consists of laying out plant equipment and facilities, coordinat- 
ing and preparing mechanical and structural designs. Field engineering 
work within the refinery is concerned with the installation of new equip- 
ment in accordance with layouts prepared by design engineers together 
with the maintenance of operating equipment and the development of 
methods and techniques for improving this work. 


SSSSSSSSS 


Equipment inspection activities center on inspection and study of the 
physical condition of plant equipment to determine its structural soundness, 
safety for continued operation, physical fitness for performing the required 
process function, and means of improving safety and equipment life. 


59599 


DESIGN AND PLANNING (no drafting) 


Mechanical, civil, electrical and other engineers needed in develop- 
ment and economic problems in (1) mechanical design and equipment, 
(2) utilities requirements for new refineries and modernization of existing 
refineries, (3) procurement from various manufacturers of materials used 
in refinery construction and maintenance (writing specifications, procuring 
bids and reviewing contract proposals). 


BS and MS engineers with up to ten years’ experience are invited to 
investigate. Give full details of education, experience, desired salary, 
availability date and references. All inquiries will be considered promptly 
and held confidential. Mail replies to: 


ESSO RESEARCH CENTER-Employee Relations-C 


Post Office Box 51 Linden, New Jersey 


Esso Research & Engineering Company 
Esso Standard Oil Company (East Coast Division) 
(Domestic Subsidiaries—Standard Oil Company [New Jersey]) 


SSSSSSSSSSSSOSSSSSSSSSSSSSSSSSSSSSSSSSS SSS SS OSS SS SS 
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FOR MEN INTERESTED IN REFINING ... 


Petroleum Refining With Chemicals 


By Vladimir A. Kalichevsky and Kenneth A. Kobe 








About The Authors 
VLADIMIR A. KALICHEVSKY is 


widely known in the refining indus- 
try. Author of many articles on petro- 
leum and a contributor to the RE- 
FINER since 1944, his published 
‘works include several books on refin- 
ing. Kalichevsky joined Union Oil 
Company in 1924, after completing 
an engineering degree at California 
Institute of Technology. After some 
years as a research chemist with that 
company and a similar position with 
Standard Oil Development Company, 
he became a section leader in the Re- 
search & Development department of 
Socony-Vacuum Oil Company, Inc., 
and in 1937 was named general super- 
visor of the department. Since 1944, 
he has been consulting chemical engi- 
neer for Magnolia. 


KENNETH A. KOBE is a professor 
of chemical engineering at The Uni- 
versity of Texas, where he is also asso- 
ciate director of the Bureau of Indus- 
trial Chemistry which is engaged in 
research on natural resources. A reg- 
istered professional engineer in Texas, 
he has been an industrial consultant 
since 1931. His industrial experience 
includes work with Bradley-Fitch 
Company on recovery of low-grade 
ores, Kobe also worked for Du Pont 
Ammonia Corporation and National 
Safe Protector Company, and was re- 
tained for three years as technical di- 
rector for Manganese Products, Inc. 
He is the author of over 110 published 
articles, several of which have ap- 


peared in PETROLEUM REFINER. 








If coupon has been clipped by some- 
one else, send your check anyway. 
We'll see that you receive your 
copy of the book. 


700 Pages, 1956 $14.50 


This book is a comprehensive up-to-date treatise explaining in easy-to-read 
language the various problems encountered in refining and finishing petro- 
leum products, Detailed explanations are given on refining of petroleum with 
chemicals and solvents, use of additives for improving quality of petroleum 
products, modern testing methods and their interpretations, concept of color 
(as applied to color of petroleum oils), as well as other theories such as 
lubrication, viscosity, surface tension, vapor pressure, boiling point, fire and 
flash point, octane number, etc. The extensive list of thousands of patents 
on subjects covered, and the wealth of references to the literature are of 
particular value. 


CONTENTS (condensed): Nature of Crude Oil and Preliminary Refining, Removal 
of Extraneous Materials, Products, Evaluation of Petroleum Products, Density and 
Specific Gravity, Vapor Pressure, Aniline Point, Acid Refining, Refining With Alkalies, 
Compounds of Alkali Metals, Refining With Adsorbents, Theoretical Principles, Distilla- 
tion With Adsorbents, Ion Exchange Agents, Disulfurization and Sweetening, Analysis 
of Sulfur Compounds, Solvent Refining, Types of Refining Solvents, Solvent Refining of 
Petroleum Fuels, Solvent Extracts, Deasphalting and Dewaxing, Removing Oils From 
Wax, Additives for Non-Viscous Petroleum Fractions, Additives Used in Non-Viscous 
Oils, Anti-Detonating Characteristics of Fuels, Lubricating Oil Additives, Classification 
of Additives, Wax Modifiers, Lubricators, Inhibitors, Preventives, Appendix, Patent 
Index, Author Index, Subject Index. 


Book Department 
The Gulf Publishing Company 
P. O. Box 2608, Houston 1, Texas 


The Gulf Publishing Company 
P. O. Box 2608 
Houston 1, Texas 


My Check enclosed—I do not pay postage 


This entitles me to a copy of Petroleum Refining With Chemicals at the 
price of $14.50. 


Name 





Company 


Title 








Zone State 
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BALDWIN-HILL 
INSULATING CEMENT 


the 
answer to 
maintenance 
insulating problems 


@ Plastic insulation with high temperature resisting 
B-H spun mineral wool used as base material. 


@ Effective up to 1800° F. and reclaimable when tempera- 
tures have not exceeded 1200° F. 


Ti 


.o This Minere! Weel Insuletion 
. . ri , : ° Sl uo conforms to 
@ Contains rust inhibitor; does not contribute to corrosion of a 
4 2 COLE os issued & 
insulated surfaces. a AR en LO 


@ Mixed with water, it is easily troweled or hand-packed on large or — 
small irregular surfaces. MANUFACTURER 


100 san cain state apne 
'S) See our catalog in Sweet's Plant Engineering File or write for a copy. 


BALDWIN-HILL COMPANY 


701 Breunig Avenue Trenton 2, New Jersey 


Huntington, Ind. Kalamazoo, Mich. 
Temple, Texas 
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CRESCENT 
ARMORED MULTITUBE 


Solves Corrosion Problems 
For Instrument Tubing 


In FOUR 
Corrosion 
Resistant 
Types 


Type CT 
Type CTA 
Type CAT 
Type CTAT 


For Pneumatic and Hydraulic Instruments 
and Control 


Crescent Armored Multitube consists of long-length 
copper, aluminum or polyethylene tubes twisted 
together to permit bending without distortion. In 
each layer, one tube is a bright blue color, affording 
a fast means of identification from both ends. 


Type CT—For damp or corrosive locations where 
a moderate degree of mechanical protection to the 
tube is required. It employs a corrosion-resistant 
thermoplastic sheath, resistant to water, acids, 
alkalies, oil, and is flame-retardant. 


Type CTA—Where maximum mechanical protec- 
tion is desired during and after installation, such 
as direct burial in wet concrete and for pulling into 
conduit. 


Type CAT—For maximum protection against cor- 
rosion and mechanical injury to the tubing. 


Type CTAT—Combining the advantages of Types 
CTA and CAT, the fourth type illustrated has the 
polyvinyl chloride thermoplastic sheath both under 
the armor and over the armor, thus providing 
maximum mechanical and corrosion protection. 





Available in long runs from 2 to 19 tubes of copper, 
aluminum and polyethylene tubing in sizes 4” O.D. 
This product is licensed under U. S. Patent No. 
2,578,280, 


Send for Bulletin No. 356-G 


CRESCENT 


INSULATED WIRE & CABLE CO. 
TRENTON 5, N. J. 








NOISE and PULSATION 
Can Be Stopped 


SAAC LUE 


NOISES from intake and discharge 


piping of air, steam and gas systems 


ond 
PULSATION and VIBRATION 


* caused by surge in compressor, blower 
and pressure reduction systems 


~~ 


are effectively eliminated by 


BURGESS-MANNING SNUBBERS 


First, the B/M Snubbing Principle is scientifically correct 
and thoroughly proved in every branch of industry, and 


Secondly, every Burgess-Manning Snubber is engineered 
to the specific application. 


Burgess-Manning Snubbers attack noise and pulsation at the 
source. The pulse and slug of engine or compressor discharge 
is dissipated before it can be transmitted to atmosphere or 
other parts of the system. Elimination of the noise and pulsa- 
tion problem will be money in your pocket through better 
equipment efficiency, improved production, reduced main- 
tenance, elimination of operating hazards that result in 
costly errors, and improved neighbor and labor relations. 


We invite you to present your problems for recommendations. 


Write for free copies of case histories of 
representative installations and see 
proof of results. 


—— BURGESS-MANNING COMPANY 


711 East Park Avenue, Libertyville, Hlinois 
Dallas, Texas 





For more data on advertised products, use Readers’ Service Cards, last page. 
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N Equi eee 
——} years to your piping 


from the ope geen — such re- 
pairs are difficult to make because of size, 

location of inaccessibility of towers, struc- y galions to your flow 
tural steel, fences, pipe, conduit, tanks, 
gates, flag — etc. The <r is 
non-toxic, will dry to the touch in to 

30 minutes and will withstand the 1000 —p strength to an 

hour salt spray test. Coverage of DRY- . . 
GALV is said to be 400 square feet per otherwise weak link 
gallon or 1 ounce of zinc per square foot. 
Illustrations show application of the prep- 
aration to gas mains, gas producer plants, 


Aaniad ate Oe ee — > BONNEY 
Circle E3 green card, last page 
WELDOLETS 


to your piping drawings 
for all branch connections 





WELDOLET CONSTRUCTION NOZZLE WELD CONSTRUCTION 


New Field Coil Insulating System 
—An “integrated” field coil with a newly 
developed insulating system designed to 
protect electric motors and generators 
against atmospheric contaminants and de- 
structive mechanical forces has just been 
announced. 

“Integrated” field coil construction is 
particularly well suited for applications 
requiring chemical resistance, oil and 


moisture-proofness, or sealing against at- A WEAK LINK 


mospheric contaminants such as carbon . 
black, dust and dirt. It is currently avail- A STRONG LINK for corrosion 


able for synchronous and dc machines adds years external forces 
subject to severe duty cycling in Class A gallons internal pressure 
and B temperature classifications. Studies t th 
indicate, however, that the system will streng , 
eventually be available for Class H tem- and assures a clean, properly fabricated 
perature applications, — and properly designed branch connection 

Primary insulation in the “integrated” 
field coil construction is glass with fibers 
tailored and oriented for maximum 
strength. Solventless types of inorganic, : 
heat stable resins augment the glass fibers. Labor costs are now at an all time high. 


These resins bond so well with coil con- . +s . 
ductors and pols eriucel Gal tia eee Reevaluation of your piping costs will now 


ture is fused together into one integral reveal Weldolets 4” and smaller to be (BONNEY) 
part. The enveloping skin is inseparably ; P 
locked with the coil and tightly pressure less costly to fabricate than unreinforced 
molded to coil contours. = : nozzle connections. In the field this is 
This construction results in dimensional y 
stability, mechanical strength and dura- also true of larger sizes and Weldolets are 
bility, toughness and resiliency, oil and always more economical than branch THREDOLETS ® 
moisture-proofness and chemical resistance. : f ® 
It can withstand the destructive forces of connections made by welding tees or SOCKOLETS 
vibration and thermal shock, and requires reinforced nozzles. Weldolets are manufactured 
little or no maintenance. Allis-Chalmers 4 
Manufacturing Company. in all sizes from 36” and all weights from xxs, 
Circle E4 green card, last page 





WELDOLETS ® 





in carbon steel, stainless, alloy, wrought iron 


and non-ferrous metals. 
New Chromatography Instrument 
—As a field test instrument, the recently 
announced Chromanette is a new, portable 
instrument designed for the analysis of PENNSYLVANIA DIVISION 
gases by vapor phase chromatography. 
The Chromanette offers a rapid method BONNEY FORGE &@& TOOL WORKS 
of obtaining accurate analysis of field gases ALLENTOWN, PENNSYLVANIA 
on the spot.” This new apparatus is 
finding application in the analysis of petro- DEPT. M 
leum gases as in natural gas and natural 
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ERR! 


: Insulated 
Thermocouple Wire 
Extension Lead Wire 

FOR 


PLATINUM COUPLES 
CHROMEL ALUMEL 
IRON CONSTANTAN 
COPPER CONSTANTAN 
IRON CUPRONEL 


No matter what your wire or insulation 
requirements may be, you can depend 
on Gordon ‘'Serv-Rite’’ insulated wire 
for pyrometers—recognized as a stand- 
ard of highest quality for nearly half a 
century. All ‘‘Serv-Rite’’ wire is now man- 
ufactured in the new, completely modern 
Gordon plant, employing up-to-date 
equipment and machinery, supervised 
and operated by skilled technicians— 
your guarantee of continued precision 
quality. In addition to maintaining large 
stocks of all common types of wire, 
Gordon will manufacture special insula- 
tion, in long or short runs, to suit your 
individual needs and meet your most 
rigid specifications. 


All Types of Insulation 


Felteg Asbestos 


Asbestos Braid 
Weatherproof Braid 


Glass Braid Polyviny) Pla 
, Stic 


Nylon Braid 


= - 
Stainless Steel Armored Brai 
Silicone Treated 


Cotton Braid Lead Jacket 


Ask for Bulletin No. 1200 for Application 
Data and Complete Specifications on 
Thermocouple and Extension Wire 


dal dp a Ae 


Le{eo)-] fe) f 
*¢ SERVICE<3¢ 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls * Metallurgical Testing Machines 

615 West 30th Street, Chicago 16, Illinois 
2019 Hamilton Avenue, Cleveland 14, Ohio 


as 


New Equipment... 


gasoline operations and refineries, in the 
analysis of composition gases as found in 
the steel industry, and in the analysis of 
natural or manufactured gases as produced 
by gas utility companies. 

The instrument is completely self-con- 
tained, including chromatographic column, 
supply of carrier gas, and calibrated ni- 
trometer for measuring the separated com- 
ponents. 

The instrument is rugged, inexpensive, 
easy to operate and provides sufficient ac- 
curacy for plant control and field testing. 
It is portable, weighing slightly less than 
15 pounds, and may be carried like a “one 
suiter.”” Podbielniak Inc. 


Circle E5 green card, last page 


New Jib Extension—A special swan 
neck jib extension for use with the 
“Staffa 3,” 3-ton capacity gasoline or die- 
sel driven mobile crane is now available. 

This extension, which provides a clear 
lifting height of 23 feet at an outreach 
of 7 feet 9 inches, considerably increases 
the range of the crane where light bulky 
loads are handled and has proved very 
useful to operators in timber yards, rail- 
way sidings and on docks, harbours, jetties 
and wharves. 

The illustration shows the swan neck 
jib extension fitted to the standard jib 
and its simple design enables the conver- 
sion to be made in a matter of minutes. 

Other accessories include a straight jib 
extension increasing the lifting height to 
22 feet and maintaining a 2-ton lifting 
capacity. The standard crane can be sup- 
plied with a special long jib with a capac- 
ity of two tons at an outreach of five feet. 

The “Staffa 3” mobile crane is com- 
pletely mechanical and has been con- 
structed to reduce maintenance to a 
minimum, and to ensure that where main- 
tenance is inevitable it is of a simple 
mechanical nature. 

The jib is raised and lowered by means 
of a hydraulic ram, and finger tip control 
provides accuracy and safety in all der- 
ricking operations. Chamberlain Industries 
Limited. 

Circle E6 green card, last page 
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New Purifier Recovers Valuable 


Chemicals from Vapors and Gases 

—This unit separates mist, liquids, solids 
of any type from any gas or vapor by a 
series of patented vanes and baffles through 
the correct application of principles of 
centrifugal force. Separation efficiency has 
been improved through the use of new 
patented vanes and baffles to the point 
where the units are guaranteed to remove 
99 percent or better of all liquid and 
solid particles in vapors and gases under 
normal operating conditions. 

Executives of a leading New Jersey 
chemical plant who installed the purifier 
illustrated here at the base of a vent stack 
in a vertical upflow position to remove 
methanol droplets entrained in ether at 
the rate of 5000 pounds per hour. During 
the first day of operation the purifier re- 
covered $360 worth of methanol. 

An unusual feature of this purifier is 
the elimination of screens or filters of any 
type. This has permitted the design of a 
much smaller unit, as separation is accom- 
plished in a relatively small area by a 
compact separating element. The purifiers 
are also maintenance-free and no _ parts 
require cleaning or replacement. V. 


Circle E7 green card, last page 


Bearing Monitor for Temperature 
Protection —A multi-point bearing mon- 
itor, providing centralized and automatic 
temperature protection for bearings in 
large stationary machinery installations, 
has just been announced. 

The controller is especially suitable with 
such installations as diesel engines, stand- 
by electric generators, water pumping sys- 
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| Gneveilto 


prime manufacturers of 


HIG ana LESSIG RINGS 


From Inventory or 
Custom Designed To 
Your Specifications 


When you 

ore in the 

market for 

Metal Raschig 

and Lessig Rings, 

buy from a primary 
source — Metallo the 
Manufacturer. Buy Metallo 
Raschig and Lessig Rings 
because it pays off in dividends 
of extra savings in time 
and money. 37 years 
experience assures 

you of top 

quality, top 

performance 

and lowest 

possible 

prices, 


metallo metallic 
raschig rings 
Develop greater production capacity 
because they offer highest possible 
contact surfaces, high scrubbing 
capacity, thorough dispersion of 
gases and liquids and long life. 
Metallo Metal Raschig Rings 
do not crumble regardless 
of pressure or acid 
content. Furnished 
in all metals. 
Samples on request. 


metallo metallic 

lessig rings 

Act as efficient 

liquid distributors 

by eliminating cross 

flows. They also offer 

greater pressure drops than 

Raschig Rings but offer lower 

pressure drops than Ceramic Rings. 

Thus, Metallo Metal Lessig Rings develop 
greater production through increased 
contact surfaces. They will not break or 
crumble. Furnished in all metals. Samples on request. 


QUICK 
DELIVERY 
ON ALL 
QUANTITIES 


Write for complete information, specifications and prices. 


12 BETHANY STREET 
NEW BRUNSWICK, N. J. 
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now 

you can 
use a short 
half-life 
tracer 


with the new 


Tracerlab j 


Gamma 
Milker 








Tracerlab’s new Cs'*’? — Ba’*? Gamma Milk- 
er is a compact system for injecting the 2.6 
minute half-life Barium’*’ into pressurized 
systems for precise flow measuring and trac- 
ing operations without any danger of perma- 
nent contamination of the material under 
study. 


And this unique Gamma Milker offers 
another big advantage . . . the Cs’*’ pro- 
duces its “daughter” isotope, Ba'*’ con- 
stantly. Thus you are sure of as many as 20 
“shots” before the Cesium cartridge needs 
replacing. 

For full information on the new Tracer- 
lab Cs***? — Ba’ Cartridge for short half- 
life isotope work, write for Bulletin No. 84. 


Tracerlab : 


130 High Street, Boston 10, Mass. 
2030 Wright Avenue, Richmond 3, Calif. 





racéria 
Kecexer 


| 
| 
} 
| 
| 
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Offices in principal cities throughout the world 
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for top performance 


new “AL-metal” 


for 
HIGH VELOCITY 
AIR MOVEMENT 


in HEAT EXCHANGERS 
and COOLING TOWERS 


Sizes 14’, 16’ and 18’ @ 4 or 6 blades 


New Aerovent “AL-metal” Propellers for Cooling Towers, 
Heat Exchangers and special commercial and industrial 
applications, feature a new modification of the famous 
“Macheta” Airfoil Propeller — regarded for years as 
industry's most efficient air-moving surface! 

Accurately-balanced, cast aluminum blades, designed to 
move more air with lower power consumption, are inter- 
changeable with other blades in each assembly to speed 
and simplify installation and routine maintenance. 

High-strength, cast steel alloy hubs, employing bolted 
construction, clamp keyed blade shanks securely to pre- 
vent loosening or turning; provide maximum resistance 
to vibration and operating stresses. 


designed for 
DEPENDABLE < 


operation WE: 


Endurance tests at 3 times normal 
loading prove the ability of new 
Aerovent “AL-metal” Propellers to , 
withstand punishment far in ex- 
cess of operating requirements. 


Other models for any type installation 


Write today for free folder, engineering as- 
sistance and/or detailed performance data 


y ae COMPANY, INC. 


LARGE PROPELLER DIVISION 


Main Office and Factory 
PIQUA, OHIO 


304 Wright Bidg 
TULSA_3,-OKLA. 
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N02] in « seves ot ALUMICOAT APPLICATIONS 








PROCESS 
PROTECTS 
REFINERY 
EQUIPMENT 


More and more refineries are dis- 
covering the advantages of the new 
ALUMICOAT Process! ALUMICOAT 
offers a firm resistance against cor- 
rosive media—especially sulphur 
compounds —and extreme temper- 


atures! 


In the ALUMICOAT Process, refinery 
parts are dipped in molten alum- 
inum to produce a metallurgical 
iron-aluminum bond at the interface 
and a surface overlay of pure alum- 
inum. At temperatures exceeding 
the melting point of aluminum, the 
aluminum on the surface diffuses. 
This diffused coating, together with 
the iron-aluminum bond, provides a 
refractory material that gives steel 
maximum protection against high 
temperature scaling. 


The Alumicoat Process can solve 
your corrosion and oxidation prob- 
lems. Send for full details today! 


ARTHUR TICKLE ENGINEERING WORKS, INC. 


26 Delevan Street MAin 5-4200 














PETROLEUM REFINER—V ol. 36, No. 


Brooklyn, N. Y. 


ww J) 


1 





New Equipment... | 


tems, and petroleum pumping equipment. | 
In these installations the cost of replacing 
burned-out bearings is usually greater than 
the cost of equipment for controlling bear- 
ing temperatures. 

The controller may be set to permit dif- 


ferent temperature limits for each bearing | 


point being protected, within a normal 
range of zero to 500 F. If the temperature 
limit of any bearing point is exceeded, an 


alarm is sounded and if desired, the equip- | 
ment is shut down automatically through | 


actuation by the controller. Virtually any 
number of bearing points may be pro- 
tected, at a cost per control point that is 
believed to be the lowest available. 


In the controller, each bearing point is 


monitored by a contact meter-relay which 
provides a continuous indication of tem- 
perature below the pre-set limits. Each 


meter-relay has a response time of | 
.2-second. Although the meter-relays op- | 


erate automatically and thus do not 


require watching by an attendant, the | 


indicating feature permits a quick visual 
comparison of temperatures in similar 
bearings. Tipp-Tronic, Inc. 
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Vertical Pump Offers New Pres- | 
sure Range—When a new range of | 
pumps for higher pressures was first con- | 


templated a careful review was made and 
the Vertical pumps now being offered for 
pressures up to 350 psi are the direct out- 
come. 

Basically the main attractions in Ver- 
tical construction are: 


1. Compactness; taking only a fraction 


of the floor space required by a corres- 
ponding horizontal pump. 

2. Ease of access to working parts. By 
lifting off the motor the whole pump can 
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WINNING ANSWERS TO 
THE *64 QUESTION— 


HOW CAN YOU REDUCE OPERATING 
AND MAINTENANCE COSTS 


Let's take a look at costs in the areas of: Crude 

Charge Service, Transfer of Heavy Gas Oil to the 

“Cat” Cracker, and the Handling of Piasticizer Oil 

and Bunker “C”. Down-time is unthinkable . . . (but My 

it does happen and it’s costly). Then there’s the 

extra cost in Btu where you're maintaining oils at higher tem- 
peratures than an efficient pump requires. 

KINNEY provides two definite objective answers to your cost 
problems in handling heavy viscous materials . . . KINNEY 
Heliquad Gear Pumps and KINNEY Rotating Plunger Pumps. 
Both of these Pumps, on their records, outperform all other pumps 
costwise and in terms of trouble-free service. 


® 


HELIQUAD GEAR PUMPS 


For long service and trouble-free perform- 
ance. Positive displacement pumps with 
non-pulsating delivery . . . handle fluids 
ranging from gasoline to asphalt. Fur- 
nished in steam jacketed models for ser- 
vice where fluids must be heated to flow. 
Electric motor, steam engine, steam tur- 
bine, gasoline or diesel engine drive. 
Capacities 5 to 2500 gpm with pressures 
in most models to 300 psi. 


ROTATING PLUNGER PUMPS 


The design of these Pumps, without valves, 
makes them particularly suited to handle 
viscous liquids such as: lubricating and 
fuel oil, asphalt and other sluggish or 
gassy liquids. Positive displacement with 
high volumetric efficiency — frequently 
employed for calibrated output. Capaci- 
ties 1/2 to 600 gpm, pressures 70 to 250 psi. 
Plain and steam jacketed models. 


KINNEY MFG. DIVISION 
THE NEW YORK AIR BRAKE ea (N) 


13596A WASHINGTON STREET ~ BOSTON 30+ MASS. \ 








Kindly send me descriptive literature on KINNEY 
Pumps to lower Operating and Maintenance costs. 


Name 





Company 





Address. 





City _Zone___ State 
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Shutdowns for repairs of fire 
clay linings in refractory units 
are expensive. The frequency 
and duration of these shutdowns 
can be greatly reduced by the 
use of a steel grating armor 
known as ‘‘Gridsteel’’, which 
holds the castable refractory lin- 
ings in place longer and armors 
them against the bombardment 
of catalytic elements. 

“Gridsteel" is available in a 
special loose clinch to conform 
easily to curved surfaces. 

For complete information, 
write for brochure on 
Irving “Gridsteel” 
Contour Retainer Mesh 


* 


“A Fitting Grating 
for Every Purpose"’ 


IRVING SUBWAY GRATING CO., Inc. 
Originators of the Grating Industry 


Offices and Plants at 
5090 27th St., LONG ISLAND CITY 1, WN. Y. 
1890 10th St., OAKLAND 23, CALIFORNIA 


New Equipment... 


be dismantled without disturbance of the 
pipe work. 

3. Reduces over-all length: the span of 
the ball and roller bearings being less 
than is necessary for a horizontal pump. 

4. Increased rigidity of the pump end 


and the fact that the motor is not at- 
tached by feet to a baseplate (or wall) 
reduces the possibility of distortion due 
to pipe strain. 

5. Stuffing box sealing is simplified due 
to the elimination of static deflection 
caused by an overhung impeller in the 
case of a horizontal pump. Rhodes, Bry- 
don & Youatt, Ltd. 


Circle E9 green card, last page 





Boiler Feed Pump Mechanical 
Seal—A new boiler feed pump mechani- 
cal seal is now available. It is designed to 
provide much longer service life than that 
of other sealing methods, thus cutting re- 
placement costs and “down-time.”’ Mainte- 
nance expenses are also reduced. Once in- 
stalled, the seal needs no further attention 
and replacement of expensive sleeves is 
eliminated. Loss of valuable feed water is 
prevented, since there is no leakage. 
Long seal life is obtained through the 
use of a special closed circulating system. 























This engineered system provides cool 
water in sealing chamber assuring best 
seal performance. 

The new seal comes fully engineered for 
the particular operation, including adap- 
tation to pump design and piping arrange- 
ment. Plans are furnished. All necessary 
recommendations are supplied and heat 
exchanger size is specified. This provides 
a complete package that can be easily in- 
stalled without major stuffing box altera- 
tion. Crane Packing Co. 


Circle E10 green card, last page 





Electronic System Analyzes Boiler 
Operation—An electronic system de- 
signed to analyze the operation of a giant 
steam generating unit in a few hours a 
task ordinarily requiring weeks of work 
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by a team of specialists, has just been de- 
veloped. 

By means of “sensing” elements linked 
to analog scanners, the system can probe 
hundreds of different boiler locations. At 
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MINIMIZE MAINTENANCE... 


FILL THE HOLE IN YOUR 
SEALING REQUIREMENTS 


Ae es 2 .Y oe) ee oe > Gi - te > @ 


| 
os 
concede” ° ° 25 aay L ~ | 
TR tat ea 


| 


Why are so many companies standardizing on Sealol-Flexibox 
Mechanical Shaft Seals? Maintenance personnel specify them 
because they provide minimum maintenance, drip-free opera- 
tion, and can be easily assembled without adjustments and set 
screws. Sealing contact is maiatained by positive mechanical 
means .. . automatically compensating for dimensional charges 
due to temperature and pressure variations. 


By eliminating gland leakage you... . 

@ prevent valuable product loss 

@ maintain cleanliness to cut labor costs 

@ do away with fire hazard conditions created by 

escaping volatiles 

FLEXIBOX features design simplicity and sturdiness . . 
adapts easily to existing or new pumping applications. Request 
Bulletin No. 10 for complete data . . . or ask for engineering 
recommendations. It pays to standardize . . . especially if you 
standardize on Sealol-Flexibox Mechanical Shaft Seals!! 


185 Post Road, Providence 5, R. I. 
Baton Rouge * Chicago * Cleveland * Corpus Christi * Houston 
Los Angeles * New Orleans * New York * Philadelphia * San Francisco 


St. Lovis * Tulsa * Toronto and Montreal, Canada * Flexibox Ltd. 
Monchester (Eng.) * Paris * Frankfurt 








mo & BALANCED PRESSURE SEAL 
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So SIMPLE that 
"*Specials’’ are 
Likely to be 

Standard! 


’ A sleeve, raised 
and lowered 
within a non- 
magnetic tube, 
attracts or 
releases an Alnico 
magnet attached to 
a mercury switch. 
Basically, this is 
Mognetrol 


‘MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems... and given 
our engineers wide application experience that can be 
invaluable to you. 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there’s nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture ... no 
electrodes to short or corrode ... no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. . .. with multi-stage 
switching when desired. Send coupon for full details, 


MAGNETROL, Inc. 


Send Coupon 
For Full Details 


r 2 ee ee Ge ee oe Se ee, ee EE Se ee 


MAGNETROL, Inc. 2112 S. Marshall Biyd., Chicago 23, Illinois 
Please send me catalog data and full information on 

Magnetrol Liquid Level Controls. 

Name 


Company 








Address _ — 





City Zene —._... F9ghe ——-= 





edhaneianetenetnainaunmiman ans mee eubainenn eapeenaa enmatinaeatanel 
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New Equipment... 


the touch of a button, it begins gathering 
such data as temperature, pressure and 
gas composition. Complex electronic de- 
vices, operating without human guidance, 
then sort the information, supplement it 
with pre-set figures, and punch it in code 
on continuous tape. 

Tape readings are transmitted by tele- 
type to New York where B&W has a large 
electronic computer. Translated automati- 
cally into code suitable for computer use, 
the information is processed mathemati- 
cally and transmitted back to the boiler 
site for application by engineers and tech- 
nicians. 

The new system has been developed to 
help engineers determine quickly and eco- 
nomically such boiler problems as sources 
of heat losses, the most efficient types of 
fuels, and when and where to remove com- 
bustion waste deposits. Emphasizing the 
need for a method of correcting material 
or operating faults promptly, boiler mal- 
functions and abnormal fuel consumption 
may continue for weeks under ordinary 
trouble-shooting methods. 

The “brain” of the system is a centrally 
located electronic coordinating unit. A 
special “scanning” device makes it possible 
for the system to gather data from wide- 
spread points of a boiler. Each scanning 
unit collects information from 25 different 
sensing elements. Any number of these de- 
vices may be hooked up with the system, 
depending on the quantity and location of 
points from which information is desired. 
Babcock & Wilcox Co. 


Circle E11 green card, last page 


Suit Protects Fire Fighters—A new 
fire protective, aluminized asbestos cloth 
which reflects radiant heat has just been 
introduced. 

Safety garments made of “Kamklad” 
make it possible for the wearer to with- 
stand temperatures in excess of 2500 F. 
without discomfort or ill-effect. They cut 
down injuries, save hours of labor because 
of the drastic reduction of heat fatigue 
and enable wearers to do jobs in emergen- 
cies that would be otherwise impossible. 





A utility company tested the safety gar- 
ment by having a man walk through a 
2500 F. propane fire in order to extinguish 
it. The test was successful and he accom- 
plished the job without difficulty. 

“Kamklad” is a tightly woven asbestos 
cloth surfaced by a special process with 
a heat protective aluminum foil. The 
smooth aluminum foil surface reflects over 
90 percent of all radiant heat with which 
it comes in contact thus shielding the 
wearer from this major hazard. Flying 
sparks and cinders fall right off without 
damaging the material. It resists water, 
oils, and, to all practical purposes, has the 
same corrosion-resistant qualities as the 
aluminum with which it is covered. 

In addition to its use in protective gar- 
ments “Kamklad’” has many other appli- 
cations such as fire baffles in industrial 
plants, and garages. It can also be used 
as fire protective curtains in welding 
booths, refractories, kilns and in other sim- 
ilar high temperature areas where protec- 
tion from heat is necessary. Keasbey & 
Mattison Co. 


Circle E12 green card, last page 





New Maintenance Paint Booklet 
—Chlorinated natural rubber is known to 
be one of the most practical film-forming 
materials which is unaffected by acids, al- 
kalies, salts moisture, and fungus growth. 
Both as a concrete and metal finish, Parlon- 
based paints are especially fitted for use 
under conditions too severe for regular 
paints and enamels, making them ideal fin- 
ishes for use in many types of maintenance 
painting. 

Paints with chlorinated natural rubber 





MEE TEST 


SAMPLE 


CAN 


| INDUSTRIAL WASTE TREATMENT 

















shows how C-5 solves Your waste treatment problems 


“HIGH-TEMP”’ 
THREAD PROBLEMS! 


Prove it to your own satisfaction that C-5 ENDS 
STUD SEIZING AND GALLING EVEN AT 1800° F 


can be effectively solved by the 
skillful recovery of useful products 


and the re-use of treated water. 





Talk it over with our 






N Leading petroleum processors are now using 
C-5 for flange bolts, studs, and all other thread- 
surfaces on reactors, cat crackers, auto- 
claves, pone exchangers, catalytic reform- 
ers, pumps and valves, etc., and other applica- 
tions where temperatures are up to 1800° F. 
Fel-Pro’s exclusive C-5 colloidal copper 
formula “‘copper-plates”’ metal... gives maxi- 
mum cushioning and protection to 1800° F. 
without breakdown. 

C-5 prevents galvanic action—eliminates 
pitting even where dissimilar metals are joined 
-..+protects all threaded surfaces, insuring 
their repeated re-use! 


nearest representative ... he 


has the COMPLETE LINE of equipment 


and processes 


to best serve your needs. 








Write today for your rrep Test Sam- 
ple cAN. Felt Products Mfg. Co., 1546 
Carroll Ave., Chicago 7, Ill. 


“HIGH-TEMP” 


V Prevents Stud Breakage 


J. W. DROKE & ASSOCIATES 


Vv Ends Stainless “Pitting” TULSA FORT WORTH HOUSTON 
. mee ee Se “ | R. F. Bagwell Box 2525 Wm. C. Buchanan 
peeds Visassembly 1287 102 East 9th Carter Field Station 4101 San Jacinto 






ANTI-SEIZE THREAD COMPOUND | 
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ZESOP’S FABLES No. 5 


The Tortoise finally became 
so annoyed at the jeers of 
the Hare about the slowness 
of his pace that he 
challenged Mr. Hare to a 
foot race. ““Why, I can run 
circles around you!” said 
the Hare. 


“No more of your : 
boasting,” said the Tortoise 
... “Be on with the race!” 


Mr. Fox prescribed the 
course and started them off. 
Before you could blink 
your eyes twice the Hare 
was out of sight . . . while 
the Tortoise just plodded 
along. At the halfway point 
the Hare drew up and 
decided to take a rest and 
wait. He soon fell fast 
asleep .. . and the Tortoise 
went right by him .. . and 
on to win the race! 





Moral : 
“Slow but sure” ies meets with success. 


. . but, “fast and sure” is the successful combination when you Gunite* 
your stud tube water walls with SUPER ADACHROME-CAST . 
Fine-grained to penetrate the small apertures between studs . . . packs 
to a dense mass when shot. In fact, one user reports SUPER ADA- 
CHROME-CAST lasted twice as long and took but one-third the time 
to apply as compared with a plastic chrome installation. Too, SUPER 
ADACHROME-CAST is excellent for coating brickwork when free ofslag. 


Write for detailed literature . . . Yellow Pages of *phone directory have 
your nearest “ADAMANT” Distributor. 


(*Tradename “Gunite” courtesy Cement Gun Co., Allentown, Pa.) 


otfield 


REFRACTORIES 
ADAMANT and other ADA products 


swanson and clymer sts. 
Philadelphia 47, penna. 





FOUNDED 1907 
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the lighter schedule of pipe must be con- Water Filters—This 12-page, fully il- 
nected to 125-pound cast iron valves and justrated bulletin (WC-107A) completely 
other equipment. aS 3 describes the uses, design features and en- 
_The flange, overcomes two difficulties. gineering details of pressure, sand and 
First, its tapered face causes greater pres- gravel filters. 

sure to be exerted near the bore. This ~ Details of all accessory equipment, the 
eliminates the usual problems met in ob-  gifferent types of controls available and a 
taining a leakproof seal when a conven- detailed table giving capacities, sizes and 
flange with a full face gasket is space requirements are included. Cutaway 
used. Second, strain gage tests have shown views of both horizontal and vertical filters 
are shown as well as details of strainers, 
distributor systems and piping arrange- 
ments. Graver Water Conditioning Com- 
pany. Circle E15 green card, last page 


New Equipment... 


can be formulated to offer stubborn resist- 
ance to oxidizing agents, bleaches, clean- 
ing compounds, and vapors and fumes. As 
a finish on cement, Parlon coatings resist tional 
the attack of alkalies within the concrete 


and at the same time withstand corrosive that the new flange, equipped with a full 


agents attacking the surface. Used on face gasket, can be safely bolted to cast 

metal, this type of paint gives excellent jron or semi-steel flanges. That is, it will 

protection because of its impermeability pot overstress or crack them, nor the in- 

and resistance to corrosive attacks from  tegrally cast valves, pumps and other fa- 

acid and alkali solutions and fumes. Her- cilities they may serve. Also, hydrostatic 

cules Powder Company. tests indicate that when the new flange 

Circle E13 green card, last page js properly employed the joint is capable 

qaeesangets of withstanding approximately three times 

the pressure it could contain if the taper 
was omitted. 

The new flange is rated at 125-pound 
for water, oil and gas service. It matches 
125-pound cast iron flanges and valves 
made to ASA B16.1, and the bolt circle 
and drilling are the same as employed for 
ASA 150-pound standard steel flanges. 

When 150-pound standard steel welding 
neck flanges are used with light weight, 
low pressure pipe they must be tapered 
bored, or specially bored, since the Code 
for Pressure Piping calls for a maximum 
mismatch of 342 inch. This involves addi- 
tional machining charges. The new flange, 3 
on the other wendy is idl to match light Pump Uses Fluid Teflon In Stuff- 
weight pipe, and of course no such extra ing Box—aA new fluid Teflon shaft seal 
expense is entailed. on corrosion-resistant rotary, positive dis- 

The; new design does away with the placement pumps is now available for use 
Welding Neck Flange The recently common practige of using more costly and with corrosive or high solvency liquids. 
introduced 125-pound taper face light higher pressure class valves and flanges in’ The seal is arranged as an annular cham- 
weight welding neck flange offers impor- order to obtain an adequate seal. Tube ber around the pump shaft, in which two 
tant technical and cost advantages where Turns. Circle E14 green card, last page Teflon seal-ring retainers hold a fluid mass 
















How Metallizing saves 
| money in refineries 





cuts machine repair costs 80%— 
cuts equipment “down-time”— 
permits reduced spare parts stocks 


Practically any worn machine part—repaired for only 
15 or 20% of replacement cost—in minutes and hours, 
instead of days or weeks. 


lt iat ibaa aoe 


Pump shafts + Impeller journals * Motor shafts 
: Rotor blades + Packing areas * Pump plungers 


Same formula as famous Kroil 
that has pleased 14,000 indus- 
trial users for 10 years or more. 


Loosens stuck together metal 


The list of metallizing users in the Petroleum field reads 
like a Blue Book of the industry. Here are just a few: 





parts, bushings, bearings, bolts, «» Cities Service Refining Co. Ohio Oil Co. 

renog pipe, etc., ns Esso Standard Oil Co. Phillips Petroleum Co. 
rom ane "s : 

bulldozer,” one customer said. Gulf Oil Co. Socony-Vacuum Oil Co. 


Imperial Oil Co. (Canada) 


” 


“Like an extra employee,” said 
another. “Turned rust into mush, 
put $50,000 equipment back to 
work.” 

You too can get these results. 
Try Aerokroil at our risk. Send 
$2 cash, and we'll pay postage. 


KANO LABS. nesiwinte 11: Tenn. 
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Metallizing Engineering Co., Inc. 


1157 Prospect Ave., Westbury, L. 1, New York - cable: METCO 


in Great Britain: Telephone: EDGEWOOD 4-1300 
METALLIZING EQUIPMENT COMPANY, LTD.— Chobham near Woking, England 




























. 


’ 4 & 9 of the first 10 


“largest corporations 


iw, 


ie 


are customers of 






THERE can be no doubt that the nation’s largest 
corporations are staffed with specialists who know their 
business. Men of proved ability to make intelligent 
decisions. Perhaps that’s why Fortune’s new directory 
held so much interest for us—for we recognized nine 

of the first ten leading industrial corporations as 

Gas Atmospheres customers. In fact, the booklet was 
fairly studded with names of concerns who are 

using Gas Atmosphere’s Gas Generating Systems for 
processing foods, petroleum, chemicals, metals, etc. 

If you have need for industrial gases in any 
amounts, why not join the leaders and specify 

Gas Atmosphere systems. 


One of four 12,000 scrn Nitrogen Generat- 
ing Systems recently designed and installed G %& : 
at Ford Motor Company’s Aircraft Engine ‘ ! 


Division by Gas Atmospheres. 






EQUIPMENT FOR PRODUCING INDUSTRIAL GASES  ¢ 20011 West take Rd, Cleveland 16, Ohid 
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New Equipment... 





of Teflon. A screw-in piston provides posi- 
tive pressure on the fluid Teflon, making 
a practical “no-clearance fit” which effec- 
tively eliminates the passage of gases or 
fluids into or out of the pump. The lubri- 
cating qualities of Teflon minimize friction 
and prevent shaft scoring, The chemical 
inertness of Teflon makes the seal resistant 
to the corrosive or solvent action of vir- 
tually all chemical agents. 

This seal has been tested for protracted 
periods on various pumps against heads 
up to 100 psi and vacuums to 28 inches, 
propelling such corrosive or difficult to 
handle liquids as carbon tetrachloride, 
high temperature dilute sulfuric acid and 
hot lubricating oils. Eco Engineering Co. 


Circle E16 green card, last page 


New Tower Tray Design—Use of a 
new tool in the process industries has 
enabled one crude oil unit to operate 
above 150 percent of its original design. 

Ripple trays, the product of many years 
of experimentation, are simple perforated 
trays with sinusoidal type waves pressed 
into them and are used in vapor-liquid 
contacting operations, but promise much 
more general application where two phases 
are intermixed in countercurrent flow. 

Outstanding advantages of the trays, 
which in some instances are superior to 
bubble cap trays, are high capacity, low 
cost, operating flexibility at high loads, 
and a special self-cleaning feature, it was 
reported. 

Preliminary operating data have shown 
no indication of towers limiting with a 


crude rate of 31,500 b/d, a temporary 
maximum set by auxiliaries. The original 
design capacity with bubble cap trays had 
been 20,000 b/d, a rate beyond which 
fractionation began to suffer. Fractiona- 
tion in general has been reported as 
comparable to the best obtained with the 
bubble cap installations when operated at 
their respective optimum loadings. 

Ripple trays are now operating or soon 
will be operating in such fields as naphtha- 
lene and phenol purification, gasoline 
stabilization, tar separation, styrene rerun- 
ning, atmospheric and vacuum crude frac- 
tionation, demethanizing, deethanizing, 
debutanizing, ethylene-ethane splitting, 
propylene and isopentane recovery, raw 
ethylene quenching, acetone recovery, sul- 
phur dioxide absorption in carbonate solu- 
tion, ether-ethanol and ethanol-water frac- 
tionation, caustic scrubbing of raw ether, 
ether finishing, menthanol-formaldehyde 
fractionation and pine oil superfractiona- 
tion. Stone & Webster Engineering Corp. 


Circle E17 green card, last page 








Tube Expanding Control—This de- 
velopment brings a new concept of torque 
control into tube expanding. Its operation 
is based on a powerful permanent magnet 
that gives positive and instantaneous en- 
gagement and disengagement between 


driving mechanism and the driven ex- 
pander. The control is air-driven and 
therefore ideal for rolling tubes in hazard- 
ous locations. It is a single compact unit 
(weight 10 pounds, length 10% inches) 
and is well balanced for ease in handling. 
The control features a sensitive, easily 
adjusted calibrating dial that permits exact 
settings for torque control. There are no 
springs; therefore results are absolutely 
consistent. It has a positive drive action 
that stops instantaneously when pre-set 
torque is reached. Then, after disengage- 
ment of expander, the motor runs free, 
cutting the number of required stops and 
starts in half and also the control has an 
on-off locking switch and separate revers- 
ing trigger permitting uninterrupted se- 
quence of operation. It has a quick-release 
chuck that locks expander securely, yet 
allows snap motion insertion or removal. 
The control comes in a fitted metal case 
that holds both the control unit and ex- 
panders. It operates on 28 to 30 cfm of 
air at 90 psig. A single %-inch air hose 
is the only connection required. Elliott 

Company. 
Circle E18 green card, last page 





New Chart for Brass Alloys—A 
comprehensive wall chart, 17 x 22 inches, 
describing brass, bronze and nickel silver 
casting alloys, is now available. 

For quick reference by engineers and 
designers who specify the use of these 
alloys, the wall chart details information 
regarding 37 standard alloys, their Navy, 
S.A.E.. ASTM and Federal specification 
designations, and the chemical composi- 
tion by percentages of ingredient metals. 
Henning Bros. & Smith. 


Circle E19 green card, last page 








The VIKING 


GEAR-WITHIN-A-GEAR 
Rotary Pumping Principle 


. +» Operates equally well 
in either direction. 


- - . for all grit-free 
liquids. 


We invite 
your inquiries 


DISTRIBUTORS 


OU wad oid 


MANUFACTURERS © MACHINERY FACTORS 













ENGINE & PUMP COMPANY 





Houston - Dallas - Kilgore - San Antonio - Edinburg 
Corpus Christi and Beaumont, Texas. 















Butt Weld 


Flange 





e CONTRACTORS 
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THE NEW STANDARD IN PIPELINE ECONOMY ’ 


Sjutdline STAINLESS STEEL FITTINGS 


Distributors are located in principal cities from coast to coast 
Seedtine 


manufactured by HORACE T. POTTS COMPANY 
566 East Erie Avenue * 


SIMPLIFY PIPELINE DESIGN! 


FITTING IS ADAPTABLE. . . YOU SELECT THE 
TYPE OF JOINT 


® Simple layouts require fewer design 
hours 


® Versatility permits reduced inventory 


® Expanding feature saves time, money 
... eliminates need for costly tools 





Details of the greater design 
flexibility possible with 
Speedline Fittings— at lower 
cost—are contained in this 
new illustrated catalog. 
Write for a copy today. 
There's no obligation. 


@ SPEEDLINE is a registered Horace T. Potts Co. trademark 


STAINLESS STEEL FITTINGS 


Philadelphia 34, Pa. 
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Precision Model has expansion 
range of .010”. Available in 
regular sizes to fit holes from 
V2" to 9V2" diam. Holds work 
to tolerances of .0002” run-out. 
Guaranteed for precision grind- 
ing, turning and milling opera- 
tions. 


hand 
Always 
Locked by a single mallet blow. Un- 
ENE Sn the same way. CHAMPION Expanding 
Mandrels are used in machine shops around the world. 
Save time, cut production costs, whether the job calls for 
machining one piece or a thousand. 














The 
expanding 
sleeve, mounted 
on tapered arbor, 
expands automatically to 
fit the hole. Inserted by 
— no arbor press needed. 
an exact, positive, concentric 








UNCONDITIONAL GUARANTEE 






If chis Housing ever 
Breaks or Distorts we 
will replace it Free. 





tolerances, handles material of ELYRIA. ( 
any length bore, hard or soft 
metals — from thin tubes and 
bushings to heavy castings and 
forgings. A set of fourteen will 
fit every hole from V2” to 9/2” 
diameter. 


Standard Model maintains close THE RIDGE TOOL CO 
? 





CHAMPION Expanding Mandrels can be made in special shapes 
and sizes fo fit any specifications. Quotations on request. Write 
for descriptive folder today. 


Certain areas are available for qualified distributors. 








PAFEON— 


MANUFACTURING COMPANY INC 
1802 West Pleasant St., Springfield, Ohio 








WHEN SPECS CALL FOR... 


HEAT 
EXCHANGERS 


custom 
fabricated 






ss 3670 E. Marginal Way +- Seattle 4, Wash. 
Craftsmen in steel plate and alloys up to 1” 
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e This record rail load 

for length, 192 feet, 
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Reduce Down-Time Costs 
with ROCKWELL-Nordstrom VALVES 


The two most common valve problems that 
cause excessive down-time costs are seat failure 
(leakage) and wear. Performance records in thou- 
sands of refineries and gasoline plants prove that 
Rockwell-Nordstrom valves cut down-time costs 
because they stay leakproof and wear longer in 
service than any other valve. In Rockwell-Nord- 
strom valves, there are no exposed seats to be 
cut-out or corroded. Leakproof, positive shut-off 
is assured by pressurized lubricant sealing. Lubri- 


cant also eliminates the metal-to-metal friction 
that causes ordinary valves to wear out so quickly. 

The low maintenance cost and dependability 
of Rockwell-Nordstrom valves is a matter of 
record, yet they cost no more to buy, often less, 
than ordinary valves. Available in a complete 
range of sizes and pressure ratings. Write today 
for more information: Rockwell Manufacturing 
Company, Pittsburgh 8, Pa. 

Canadian Valve Licensee: Peacock Brothers Ltd. 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-Off 





